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PLANAR POWER 


Fairchild has been producing Power Transistors since 1964, and has concen- 
trated on the PLANAR epitaxial technology using discrete emitters and nickel- 
chromium thin film resistors. This effort has resulted in a line of premium 
devices that offer the user all the reliability and operating advantages of the 
PLANAR technology plus the increased power dissipation and safe operating 
area of discrete emitter devices. | 


Another benefit in designing with Fairchild’s power transistors is the avail- 
ability of complementary-designed pairs. These NPN-PNP pairs are now avail- 


able in a variety of packages to a maximum rating of 10 pees 100 Volts 


and 100 Watts dissipation. 


PLANAR POWER ADVANTAGES 


Reliability of a transistor depends on many factors. It is a mistake to consider 
a single factor, such as operating junction temperature, as the overall de- 
terminant of the transistor’s reliability and life expectancy. There are at 
least two significant areas, usually neglected by the power transistor buyer, 
where Planar construction can add materially to the reliability of the device: 
1. Long-term drift, and 2. Ambient influences. 


LONG-TERM DRIFT AND STABILITY: Planar devices are inherently more stable 
and are affected less by long-term drift as a function of temperature and 
time. This is due to the passivated junctions of Planar transistors. 


AMBIENT INFLUENCES: Reliability depends on the susceptibility of a given 

junction to ambient influences within the encapsulation. The passivation 

techniques used in the Planar process prohibit external influences from 
contaminating and degrading the junction surface. 


Secondary Breakdown 


Secondary breakdown frequently shows itself as localized spot heating which 
melts through the base region and causes a collector-to-emitter short. Take 
away the localized heating (or the concentration of currents which cause it) 
and you have removed the major cause of secondary breakdown. Fairchild 
does this by introducing nickel-chromium thin film resistors in series with 


the emitters. This prevents concentration of currents in any one spot. Here’s 
how it works: 


All power transistors can be represented fiachanically as =hiousandls of sep- 
arate transistors placed in parallel. Theoretically, the same amount of 
current flows through each.,But in reality, because each transistor has slightly 


_ different characteristics, one will draw more than its share of current. This 


causes localized heating, which in turn causes the transistor to “hog” yet 
more current, which causes more heating. If this unpleasant cycle continues 
unchecked, the result is secondary breakdown. 


The NICR resistors, placed in series with the emitters, prevent this from 
happening. When a transistor tries to “hog” more than its share of current, 
the resistor induces a negative feedback which pulls it right back into the 
safe zone. 


Thus, the key to solving secondary breakdown is not wider base areas, 
and/or lower frequencies. Fairchild power transistors, such as the 2N5002 
and 2N5003, have the resistors deposited onto the chip, and assure current 
sharing over the entire emitter periphery. This technique is highly successful 
in preventing secondary breakdown, while maintaining high frequency and 
the superior performance of Planar technology. 


PLANAR POWER TRANSISTOR COMPLEMENTARY PAIRS 


Maximum 
Collector Power 

Current Dissipation 
2 Amperes 6 Watts @ 50° Case 
30 Watts @ 50° Case 
5 Amperes 10 Watts @ 50° Case 
50 Watts @ 50° Case 
10 Amperes 100 Watts @ 50° Case 
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Complementary 
Pair 
Pkg. NPN — PNP 
TO - 39 2N5148 — 2N5147 
2N5150 — 2N5149 
TO - 59 2N4998 — 2N4999 
2N5000 — 2N5001 
TO - 39 2N5152 — 2N5151 
| 2N5154 — 2N5153 
TO - 59 2N5002 — 2N5003 
2N5004 — 2N5005 
2N5284 — 2N5286 
2N5285 — 2N5287 
TO - 61 2N5006 — 2N5007 


2N5008 — 2N5009 
2N5288 — 2N5290 
2N5289 — 2N5291 


PLANAR POWER SELECTION GUIDE 
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Max. Power Package Fairchild 
Dissipation Voto Min. h,. @ (*) = Isolated Device 
@ Tc. (W @ °C) (V) Io/Ver Collector Number 
NPN 1 Amp 5 @ 25° 40 15 @ 1A/1V TO-5 2N4237 
60 15 @ 1A/1V TO -5 2N4238 
| 80 15 @ 1A/1V TO-5 2N4239 
NPN 2 Amp 5 @ 25° 80 25 @ 2A/5V TO-5 2N2890 
40 @ 2A/5V TO-5 2N2891 
«6 @ 50° 80 15 @ 2A/5V TO - 39 2N5148 
| 30 @ 2A/5V TO - 39 2N5150 
30 @ 25° 80 25 @ 2A/5V TO - 59 2N2892 
TO - 59* 2N4075 
40 @ 2A/5V TO - 59 2N2893 
TO - 59* 2N4076 
30 @ 50° 6-80 15 @ 2A/5V TO - 59* 2N4998 
30 @ 2A/5V TO - 59* 2N5000 
NPN 5: Amp 4 @ 100° 50 15 @ 5A/6V TO-5 _ 2N2657 
| 60 40 @ 2A/2V TO - 39 2N4895 
100 @ 2A/2V TO - 39 2N4896 
70 15 @ 5A/6V TO-5 2N2658 | 
80 40 @ 2A/2V TO - 39 2N4897 
10 @ 50° 80 20 @ 5A/SV © TO - 39 2N5152 
. | 40 @ 5A/5V © TO - 39 2N5154 . 
32.5 @ 70°. 60 50 @ 5A/2.5V TO - 9* 2N5425 — 
DARLINGTON 1000 @ 5A/1.5V TO - 9* 2N5426 
37 @ 100° 80 20 @ 5A/5V © TO - 59* 2N4115 — 
| 40 @ 5A/5V TO - 59* 2N4116 
50 @ 50° 80 20 @ 5A/5V TO - 59* 2N5002 
24 40 @ 5A/5V TO - 59* 2N5004 
100 20 @ 5A/5V TO - 59* 2N5284 
40 @ 5A/5V TO - 59* 2N5285 
NPN 7 Amp 87 @ 25° 180 30 @ 1A/5V TO - 3 2N5264 
NPN 7.5 Amp 50 @ 100° 80 20 @ 2A/15V TO - 61 2N1724 
| . | TO - 61* FT1724 
50 @ 2A/15V TO - 61 2N1725 
| | TO - 61* FT1725 
NPN 10 Amp 20 @ 100° 60 40 @ 2A/2V TO - 59* 2N5083 
100 @ 2A/2V TO - 59* 2N5084 
80 40 @ 2A/2V TO - 59* 2N5085 
100 @ 50° —-80 20 @ 10A/5V TO - 61* 2N5006 
| 45 @ 10A/5V TO - 61* 2N5008 
100 20 @ 10A/5V TO - 61* 2N5288 
| 45 @ 10A/5V TO - 61* 2N5289 
PNP 2 Amp 6 @ 50° 80 15 @ 2A/5V TO - 39. 2N5147 
| 30 @ 2A/5V TO - 39 2N5149 
30 @ 50° 80 15 @ 2A/5V _ TO - 59* 2N4999 
; 30 @ 2A/5V TO - 59* 2N5001 
PNP 5 Amp 10 @ 50° 80 20 @ 5A/5V TO - 39 2N5151 
40 @ 5A/SV TO - 39 2N5153 
50 @ 50° 80 20 @ 5A/5V TO - 59* 2N5003 
40 @ 5A/5V TO - 59* 2N5005 
100 20 @ 5A/5V TO - 59* 2N5286 
| 40 @ 5A/5V > TO - 59* 2N5287 
_ PNP 10 Amp 100 @ 50° 80 20 @ 10A/5V TO - 61* 2N5007 
45 @ 10A/5V TO - 61* 2N5009 
100 20 @ 10A/5V TO - 61* 2N5290 
| 45 @ 10A/5V TO - 61* 2N5291 


FAIRCHILD SUGGESTED. EQUIVALENTS 


This cross-reference list is intended as a guide 
only. In some instances there will be package, 
thermal resistance, and safe area differences. 
The nearest electrical equivalent was selected 


on the basis of Po, Vceo, Are and Vee;sat). 


' Please ‘refer to individual device specifica- 


tions for additional information. 


E.1.A. No. 


2N389 
2N389A 
2N424 
2N424A 
2N1047 
2N1047A 
2N1047B 
2N1047C 
2N1048 


2N1048A 


2N1048B 
2N1048C 
2N1049 
~ 2N1049A 
2N1049B 
2N1049C 
2N1050 
2N1050A 
2N1050B 
2N1050C 
2N1079 
2N1080 
2N1208 
2N1209 
2N1210 
2N1211 
2N1212 
2N1511 
2N1512 
2N1513 
2N1514 
2N1616 
2N1616A 
2N1617 
2N1617A 
2N1618 
2N1618A 
2N1620 
2N1647 
2N1648 
2N1649 
2N1650 
2N1690 
2N1691 
2N1703 
2N1722 
2N1722A 
2N1723 


Package 


TO - 53 
TO - 53 
TO - 53 
TO - 53 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1] 
Note 1 
Note 1 
Note 1 
Note 1 
Note 1 
TO - 53 
TO - 53 
TO - 61 
TO - 61 
TO - 53 
TO - 53 
TO - 61 
TO - 36 
TO - 36 
TO - 36 
TO - 36 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 61 
TO - 53 
Note 2 
Note 2 
Note 2 
Note 2 
Note 3 
Note 3 


TO -36.. 


TO - 53 
TO - 53 
TO - 53 


FSC No. 


2N5006 
2N5006 
2N5006 
2N5006 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N1724 


~ 2N1724 


2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5006 
2N5000 
2N5000 
2N5000 
2N5000 
2N5002 
2N5002 
2N5006 
2N5006 
2N5006 
2N5008 


E.1.A. No. 


2N1724 
2N1724A 
2N1725 
2N1768 
2N1769 
2N2032 
2N2033 
2N2101 
2N2102 
2N2102A 
2N2150 
2N2151 
2N2339 
2N2383 
2N2384 
2N2594 
2N2632 
2N2633 
2N2634 
2N2657 
2N2658 
2N2697 
2N2698 
2N2811 
2N2812 
2N2813 
2N2814 
2N2828 
2N2829 


2N2849-1. 


2N2849-2 
2N2849-3 
2N2850-1 
2N2850-2 
2N2850-3 
2N2851-1 
2N2851-2 
2N2851-3 
2N2852-1 
2N2852-2 
2N2852-3 
2N2853-1 
2N2854-1 
2N2854-2 
2N2854-3 
2N2855-1 
2N2855-2 
2N2855-3 
2N2856-1 
2N2866 

2N2867 

2N2877 

2N2878 

2N2879 

2N2880 


Package 


TO - 61 
TO - 61 
TO - 61 
Note 3 
Note 3 
TO - 53 
TO-5 
TO - 61 
TO-5 
TO-5 
746" Stud 
46" Stud 
Note 3 
TO - 

TO - 

TO - 

TO - 


TO-5 
ro" Stud 
Note 4 
TO-5 
76" Stud 
Note 4 
TO-5 
Ae" Stud 
Note 4 
TO-5 
Ihe" Stud 
Note 4 

TO -5 
TO-5 
746" Stud 
Note4 
TO-5 
he" Stud 
Note 4 
TO-5 
“Ag” Stud 
46" Stud 
TO - 59 
TO - 59 
TO - 59 
TO - 59 
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FSC No. 


2N1724 
2N5006 
2N1725 
2N5004 
2N5004 
2N5002 
2N4238 
2N5006 
2N4238 
2N4238 
2N5002 
2N5002 
2N5002 
2N5006 
2N5006 
2N4238 
2N5004 
2N5004 
2N5004 
2N2657 
2N2658 
2N5002 
2N5004 
2N5006 
2N5008 
2N5006 
2N5008 
2N5002 


2N5004. 


2N5154 
2N5000 
2N5000 


~ 2N5154 


2N5000 
2N5000 
2N5154 
2N5000 
2N5000 
2N5154 
2N5000 
2N5000 


2N5152 


2N5154 
2N5000 
2N5000 
2N5154 
2N5000 
2N5000 
2N5152 
2N5002 
2N5004 
2N5002 
2N5002 


2N5002 


2N5002 


E.1.A. No. 


2N2887 
2N2890 
2N2891 
2N2892 
2N2893 
2N2983 
2N2984 
2N2985 
2N2986 
2N2987 
2N2988 
2N2989 


- 2N2990 


2N2991 
2N2992 
2N2993 
2N2994 
2N2995 
2N3163 
2N3164 
2N3165 
2N3166 


2N3167 _ 


2N3168 
2N3169 
2N3170 
2N3175 
2N3176 
2N3177 
2N3178 
2N3179 
2N3180 
2N3181 
2N3187 
2N3188 
2N3189 
2N3190 
2N3191 
2N3192 
2N3193 
2N3194 
2N3199 
2N3200 
2N3201 
2N3205 
2N3206 
2N3207 
2N3220 
2N3221 
2N3222 
2N3223 
2N3419 
2N3420 
2N3421 
2N3487 


Package 


' TO-61 


TO-5 
TO-5 
TO - 59 
TO - 59 
TO-5 
TO-5 
10-5 
TO-5 

9 

9 

5 


FSC No. 


2N5000 


-2N5150 


2N5150 
2N5000 
2N5000 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N4239 
2N5000 
2N5000 
2N5000 
2N5000 
2N5000 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5007 
2N5003 
2N5003 
2N5003 


~ 2N5003 


2N5003 
2N5003 


_ 2N5150 
~ 2N5150 


2N5150 
2N5150 
2N5148 
2N5150 
2N5150 
2N5006 


#y 


Type 


itional Power Transistors 


FAIRCHILD SUGGESTED EQUIVALENTS 


E.1.A. No. 


2N5154 
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E.1.A. No. Package FSC No. E.I.A. No. Package FSC No. Package FSC No. 
2N3488 TO - 61 2N5006 2N3782 TO-5 2N5147 2N4309 TO-5 2N4897 
2N3489 TO - 61 2N5006 2N3795 TO-5 2N5147 2N4311 TO-5 2N4895 
2N3490 TO - 61 2N5008 2N3850 TO - 2N5000 2N4895 TO - 39 '2N4895 
2N3491 TO - 61 2N5008 2N3851 TO - 2N5000 2N4896 TO - 39 2N4896 
2N3492 TO - 61 2N5008 2N3852 TO - 2N5000 2N5000 TO - 59 2N5000 
2N3551 Flat Pack 2N5008 2N3853 TO - 2N5000 2N5001 TO - 59 2N5001 
2N3552 Flat Pack 2N5008 2N3945 TO - 2N4238 2N5002 TO -.59 2N5002 
~ 2N3597 TO - 63 2N5006 _ 2N3996 TO - 2N5002 2N5003 TO - 59 2N5003 
2N3598 TO - 63 2N5006 -2N3997 TO - 2N5002 2N5004 TO - 59 2N5004 
2N3599 TO - 63 2N5006 2N3998 TO - 2N5002 2N5005 TO - 59 2N5005 
2N3660 TO -5 2N4237 2N3999 TO - 2N5002 2N5006 TO- 61 2N5006 
2N3661 TO-5 2N4238 2N4036 10-5 2N5149 2N5007 TO - 61 2N5007 
2N3744 76" Stud 2N5002 2N4037 TO - 2N5149 2N5008 TO - 61 | 2N5008 
2N3745 7Ae" Stud 2N5002 2N4075 T0 - 2N4075 2N5009 TO - 61 2N5009 
2N3746 7h 6" Stud 2N5002 — 2N4076 TO - 2N4076 2N5083 TO - 59 -2N5083 
2N3747 We" Stud 2N5004 ~ 2N4115 TO - 2N4115 2N5084 TO-59 2N5084 
2N3748 46" Stud 2N5004 2N4116 TO - 2N4116 2N5085 TO - 59 — 2N5085 
2N3749 7,6" Stud 2N5004 2N4150 TO - 2N4897 2N5147 TO - 39 2N5147 
2N3774 TO-5 2N5147 2N4210 TO - 2N5006 2N5148 TO -39 2N5148 
2N3775 TO-5 2N5147 2N4211 TO - 2N5006 2N5149 | TO - 39 2N5149 
2N3776 10-5 2N5147 2N4237 TO - 2N4237 2N5150 TO - 39 2N5150 
2N3777 TO-5 2N5147 2N4238 TO - 2N4238 2N5151 TO - 39 2N5151 
2N3778 TO-5 2N5147 2N4239 TO - 2N4239 2N5152 TO - 39 2N5152. 
2N3779 TO-5 2N5147 2N4301 TO - 2N5006 2N5153 TO - 39 2N5153 
2N3780 TO-5 2N5147 2N4305 TO - 2N4897 2N5154 TO - 39 ~~ 2N5154 
2N3781 TO-5 2N5147 2N4307 TO - 2N4895 . 
. Note 1. Small offset stud 
2. 7/16” hex. stud anny 2 pin 
- Small offset stud 
. 7/16" hex. stud mount flexible leads 
POWER TRANSISTORS NUMERICAL INDEX 
2N1724 14-6 ~  2N4895 - 2N5008 (14-41 
2N2890 14-7 2N4896 2N5083 14-45 — 
2N2891 14-7 2N4897 2N5084 (14-45 
2N2892 14-7 2N4998 2N5085 14-45 
2N2893 14-7 2N4999 2N5147 14-49 
2N4075 14-11 2N5000 2N5148 - 14-53 
2N4076 14-1] 2N5001 2N5149 14-49 » 
2N4115 14-15 2N5002 2N5150 14-53 
2N4116 14-15 2N5003 2N5151 14-57 
2N4237 14-19 2N5004 2N5152 14-61 
2N4238 14-19 2N5005 2N5153 14-57 
2N4239 14-19 - 2N5006 


2N5 264 14-64a 
2N5288 14-65 
2N5289 14-65 
-_2N5290 14-67 
2N5291__ 14-67 
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2N1724 
NPN POWER TRANSISTOR 


DIFFUSED SILICON PLANAR* TRANSISTOR 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N5006*2N5008 


GENERAL DESCRIPTION 


PHYSICAL DIMENSIONS 


Similar to JEDEC (TO-61) 
213 


The Fairchild 2N1724 is a NPN silicon planar* transistor designed primarily for general purpose power appli- 
Ca cations. 2. 3 


cae RATINGS [Note 1] 
Maximum Temperatures — 
Storage Temperature 


Emitter 


—65°C to +200°C 


Operating Junction Temperature +175°C 
_ Maximum Power Dissipation [Notes 2 and 3] | 
Collector Power Dissipation at 25°C Ambient Temperature 3.0 Watts 
| at 100°C Case Temperature 50 Watts 
Maximum Voltage and Current | 

Vso | Collector-Base Voltage 120 Volts 

Veso . Emitter-Base Voltage 10 Volts 

Veto od Collector-Emitter Voltage [Notes 4 and 6] 80 Volts 

le Collector Current (continuous) 5.0 Amps \4-28UNF-2A 
le Emitter. Current 5.0 Amps ae 


le Collector Current as [Note 5 7.5 Amps 


Package weight ts 14.1 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL ” CHARACTERISTIC TEST CONDITIONS 
hee DC Pulse Current Gain [Note 6] | 20 90 lc =2.0A Vee = 15V 
hee DC Pulse Current Gain [Note 6] 20 lc=100mA Vee =15V 
Vce (sat) Pulsed Collector Saturation Voltage [Note 6] 1.0 Volt lc =2.0A ls = 200 mA 
Vee (sat) Pulsed Base-Emitter Voltage [Note 6] 20 Volts lc =2.0A ls = 200 mA 
Voeo (sust) eee to Emitter Sustaining Voltage 80 Volts lc = 200 mA B= 
ote 

lcso Collector Reverse Current 0.5 mA I =0 Ves = 3.0V 
Ices Collector Reverse Current 1.0 mA Vce = 60V Vez = 0 
Ices (150°C) Collector Reverse Current 2.0 mA Vee = 60V Vez = 0 
Ices (150°C) Collector Reverse Current 10 mA Vce=120V Ve =O 
lezo Emitter Cutoff Current 10 mA lc = 0 Ves = 3.0V 
leso Emitter Cutoff Current 10 mA lc = 0 Ves = 10V 
hee (— 55°C) DC Pulse Current Gain [Note 6] 12 Ic =2.0A Vee = 15V 
Nte Small Signal Current Gain (f = 10 MHz) 1.0 lc =500mA Vee =15V 
Veer ~ Emitter Floating Potential Voltage | 10 Volts Ves = 80V A 
Cobo Common Base Open Circuit Output 550 pF EL =0 Vos = 15V 

Capacitance (f = 1.0 MHz) 


* Planar is a patented Fairchild process. 
NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 1.5°C/Watt (derating factor of 667 mW/° junction to ambi hermal 
resistance of 50°C /Watt (derating factor of 20 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Maximum peak collector current may be used if maximum junction temperature is not exceeded. 
(6) Pulse Conditions: length = 300 ws; duty cycle = 2%. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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—2N2890 - 2N2891 - 2N2892 - 2N2893 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


GENERAL DESCRIPTION — The 2N2892 and 2N2893 are 30-Watt* NPN silicon Planar 

epitaxial transistors designed for high-voltage, high-power amplifiers to 20 Mc; 12-, 

24-, or 48-Volt DC converters; servo amplifiers; power supplies; and horizontal and 
vertical CRT output stages. High temperature operation is assured by the characteristic 

Planar low nanoamps leakage currents at high voltage. They are encased in a 7%,” hex 
- power package. 

The 2N2890 and 2N2891 are the same devices in the popular T0-5 package. Electrical 
_ characteristics are essentially the same except for aye current and power dissipation 


ratings. 
* See power curves. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 2N2890 


2N2892 
Maximum Temperatures 2N2891 2N2893 
~ $torage Temperature. —65°C to +200°C —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 200°C Maximum 
Lead Temperature 300°C Maximum 300°C Maximum 
(Soldering, 60 sec. time limit) 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 5.0 Watts 30 Watts 
[Notes 2 and 3] . 
at 100°C Case Temperature 2.8 Watts 17 Watts 
{Notes 2 and 3] | 
at 25°C Ambient Temperature 0.8 Watt 
[Notes 2 and 3] 
Maximum Voltages | 
Veso -—- Collector to Base Voltage 100 Volts = 100 Volts 
~~ Veeo Collector to Emitter Voltage (Note 4] 80 Volts 80 Volts 
~ Veso Emitter to Base Voltage 5.0 Volts 5.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FACTT F 
- SUBGROUP CHARACTERISTIC 
| DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 
DC Pulse Current Gain [Note 5] 


Collector Saturation Voltage . 
[pulsed, Notes 5 and 6] 


Collector Saturation Voltage 
[pulsed, Notes 5 and 6] 


Base Saturation Voltage 
[pulsed, Notes 5 and 6] 


Base Saturation Voltage 
[pulsed, Notes 5 and 6] 


*loex Collector Cutoff Current 
Icex (150°C) Collector Cutoff Current 
lceo Collector Cutoff Current 
hte Small Signal Current Gain (f = 1 Ke) 


SYMBOL 


"Vee (sat 
*Ve (sat) 
Vee (sat) 


*Vee (sat) 


Ne High Frequency Current Gain (f = 20 Mc) 
~ Common Base, Open Circuit Output Capacitance 


Coro - 4 | 
t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2 
Notes on page 2 
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2N2893 
Typ. 


50 
15 
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2N2891 


PHYSICAL DIMENSIONS 


.. Base Collector 


PHYSICAL DIMENSIONS 


in accordance with | 
JEDEC (TO-5) outline 


3 LEADS ~~ 
019 
oreo 


“10 - 32NF 
2A THD . 


_ (COATED) 
| HARDWARE 


Flat nickel plated bras$ washer 
040 
Qe fe 
in > OD 576 THICK 
sher (2) 


"003 
GD - G08 THICK 


85 265°. 035 
B. pep. OP G55 THIS 
Nickel plated brass he : / 
10 32 American Standard double chamteres 


NOTES: Al dimension eS 
Collector Reva iin onnected ‘to case 
Pac ckage weight 15 6 O07 


2N2892 2N2893 


; “NOTES: es = mensions in inches 
: sare gl plated koyar 
ealetiee nternally connected to case 
Package Berti ts 1.10 gram 


2N2890 2N2891 


2N2890 


2N2892 _ TEST CONDITIONS 


Max. 


100 mA Ve = 
LOA k= 0.1 A 


ls = 0.2A 


Volts 
Volts Ie = 2.0A 
Volts Ie = 1.0A 


Volts 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


_ FAIRCHILD TRANSISTORS 2N2890° 2N2891 . 2N2892 2N2893 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) (Continued) : 


| a é | : ° 2N2891 | - 2N2890 | . 
FACT. 2N2893 2N2892 TEST CONDITIONS 
SYMBOL SUBGROUP CHARACTERISTIC = Min. Typ. Max. Min. = Typ. Max. ji | 


BV cso Collector to Base Breakdown Voltage | le=100WA I =0 
Veeo (sust) Collector to Emitter Sustaining Voltage lc = 100mA 12 = 0 
[Notes 4 and 5] (pulsed) 
BVes0 Emitter to Base Breakdown Voltage le = 10uA 
ton Turn On Time [Note 7] . : ; le, ~~ 50 mA 
tere 0 AD, Turn: Off Time {Note 7]... : o ee ss ae 5 psec. : fe — 


= 50 mA 
ft NOTE: These Numerals Apply to the Fairchild FACT ica 


“ bs NOTE: FACT Program End- -Point | Measurement Parameter... 


NOTES: us : 
(1) These: ratings are limiting values above which the serviceability. of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory:‘should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These: ratings give. a maximum junction temperature of. 200°C. For the 2N2890 and 2N2891 junction-to-case thermal resistance of 35°C /Watt (derating factor of 28.6 mW/°C); 
junction-to-ambient thermal resistance of :219°C /Watt: (derating factor of 4.56 mW/°C). See power curves for 2N2892 and 2N2893 ratings. 


(4) These ratings refer to a: high: current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication ve 
(5) Pulse conditions: length = = 300 usec; duty cycle = 1%. 
(6) Saturation voltages for 2N2890 and 2N2891 are measured with 14” cee length. 

(7) See dL cifcuit for. ah Je, and leo values. 


| enon 2 TYPICAL ELECTRICAL CHARACTERISTICS 
GOLLECTOR SATURATION -—=—=SBASE SATURATION VOLTAGE EMITTER TRANSITION | OUTPUT CAPACITANCE 


2 | , NOLTAGE VERSUS PULSED a VERSUS PULSED CAPACITANCE VERSUS VERSUS REVERSE 
| * COLLECTOR CURRENT | is COLLECTOR CURRENT REVERSE BIAS VOLTAGE BIAS VOLTAGE | 
Beh yf te tly Pie Hie st dea 
a fee pleas 2 ee eel A . 
< sieht ge{ [TT] Tit LAw = 
gu mina’ 4 ‘a s J LUT [eel to] 3 z 
S sap a = S S 
aa | A 
a, i Seas E ‘ 
ce E 7 
7 poe 3 ee 
le - COLLECTOR CURRENT - AMPS | cc COLLECTOR CURRENT - AMPS Veg - EMUTTER - BASE VOLTAGE - VOLTS Vop - COLLECTOR - BASE VOLTAGE ~ VOLTS . 
COLLECTOR CUTOFF CURRENT a ' 
VERSUS AMBIENT TEMPERATURE | BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS* 
10K 3. 3.0 .0 


Pee ee ee AL 2S EReee ae ttt tt ee 


: ET, = 55°C T, + 25°C 

2: (lh eee er ee rae 0 ‘ a Pied rf é 
GPs oni wi ean i g : 
# Cae a ce a 2D EERE : 
% Ta Se ee Sc 60) eS fs Pane S 5 
7 Se ee ie 
a eee 42a nes: Hee 3 3 
: [oa (ae) Da a ae Da ae a i 5 S 
S (et > a a es = 5 2 
se es ey me ee es ae 3 z 
i es é g 
a 4 Oe $ x 
aoe oe ee ee zene 

a a VG a a Pete 0 " 

hd 50° ~~ ns rs 0 O02 04 06 08 1.4 0 0.4 0.6 121.4 0 O02 04 06 08 10 W2 414 

Ty ~ AMBIENT TEMPERATURE ~ °C Vee - BASE- EMITTER VOLTAGE - VOLTS oe BASE-EMITTER VOLTAGE - VOLTS Vpg ~ BASE- EMITTER VOLTAGE - VOLTS 
* Single family ere on Transistor Curve Tracer. ; 2N2890 ©2N2892 
e 4 Syn Ss SMALL SIGNAL CURRENT GAIN 
PULSED DC CURRENT GAIN PULSED DC CURRENT GAIN 2 x AT 20 MC VERSUS 
VERSUS COLLECTOR CURRENT VERSUS AMBIENT TEMPERATURE COLLECTOR CURRENT 
00 3.0 


Ver *5.0V 


Pulse Width = 300 psec Pie 
Duty Cycle = 1% TN, LI 


Ver * 5.0V 
Pulse Width = 300 psec 
Duty Cycle = 1% 


s 8 


& 


- FORWARD CURRENT TRANSFER RATIO 


s... 
NE Neral! 


hep - FORWARD CURRENT TRANSFER RATIO 
hye - SMALL SIGNAL CURRENT GAIN 


0.1 ' 1.0 


0 
5.0 -100 -50 0 50 100 150 
Ic - COLLECTOR CURRENT - AMPS , ‘ Ty ~ AMBIENT TEMPERATURE a le - COLLECTOR CURRENT - mA 
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Me 


eae eae |, oe, AE BS a 
CR NN CE ar Ges“ ee eal 


tt TATA TE 


2 
s 


Po AZ. 


Ay Z Ay estat aED NATTA TLET ee D7, ea oe 
aay. Cred. ACACIA & gg, : 
CCCI? 2 #85 
AEE EE SACLE § Wa a is 
WAAL TF E PAL BUBIE Me: IV INAV ANI YT T PE | 6s ee 
CPPNSSSWUICTL fi PrN ot ; RAN ANIA TI? | BRE & 
tT TT PSSA TLE ze ANGE: BSSNVAUGEEE 
le ne SREERn NES: i NNN: pL PSSA. = ges], AN | TT, 
= 2 aie a XY E BNE 
| > > IN. . i id (—) ‘ o w iN wn °o nw ta 
jc 2 2 2 2 2 a a oe ea : 9 Ss 2 a 9° 2 2 ee 
. ; ie SdWV - INIYBND YOLDITIOD - 71 SAWY ~ INIYUND YOLITIO - 91 SdW¥ - INIYND YOLIITION - 1 NID ANaUAND TWNOIS TVS - 1M 
8 8 
| ee 
co N - has \ 8 = gs ' 
ms *&© & FLCC ATTT : “ELLLTLIN AVY Pe ON 
z= ” N < <= 5 
~N i SaaS IES “ Tate alan A. 
e VN = = = 
omy o Li, 3 a : Bias. 
2 a H. : NEGLIEGLEEIS 
ed oO ° bi o 
2 ur! Ae ACRetro sbi 
Pa oe ’ ' ‘ a R w 
v4 ig » O «a= i 
nN < UU. * LECH * MAP ~ @ 28 282 
© 5 8 = = - 3° 
4 fave vw - IN3YWND YO1NITIND - 7} yw - INIWND YOLIINIOD - 3 vl = IN3¥ND YOLIINIOD - 5 a er B23 
© ee oz 
©. _ wi 
ou s| 83 
LJ = 
em: : SUE RRNE FEY ; 5 @ FS 
; © 2s is = =< — Fr 
< io : a rT} : y N “E 
oc < g g > 
aul 3 im | 5 = 
e S gs N wee anne ts a is OlLWY YaSSNVYL ININYND GuvMUos - 34y 
”m SUECECL CF 
o 5 SN SUTAVU GS : 
a SAUCE E _ 
a cs COTTE RSS - 
7 » EN ‘ 
= fe saat 7g 
= N = io 2-2 8S v2. °< 3 
= © SdWv - IN3¥ND YOLDTIION - 41 SdWY - IN3MuND YOLDINIOD - 4 5 — 
x = 2 3 ke “ZA 
O| ae * 2 eae eas "¢ a 6 § Zo ra 
— Ne ese or aisles : BNaP jee a. ioe f | 
= w (“-CETTEenNre s y ts Be =a 
a eS ef TTTTT RT atsé 2 gee 
= e5 s s eS. A 
CCCOCACHICHCT e 2 se ATV 
COACH, § a rhe £ SBE ENA 
& & *s € 8 ae 
breereeecal : iy HEEANSS 
g a | eS & 26 T2° on 
CCC ' CCAP” £ SBR 
CEC, [ty PREOe It. + 
s 8 g ¢ s : } e | £ 
yw - IN3¥WND YOLDTNIOD - vw - IN3NBND YOLITTIOD - 71 vw - INIYWND YOLDTTION - 4 . 


I, ~ COLLECTOR CURRENT - mA 


-~ © 
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- AMBIENT TEMPERATURE 
1 


Ty 


- COLLECTOR CURRENT - AMPS 


Ic 


Ig > COLLECTOR CURRENT - AMPS 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


—2N2892 ¢ 2N2893 


MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 


Vog ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


20 MC AMPLIFIER — 


Gain = 7.0 db 
Vee = 33 Volts 


RF Power Output = 12 watts 
Efficiency = 55% 


This circuit constructed on %>6"” x 3%" x 5%” copper clad printed circuit board. 
Transistor must be used with adequate heat sink. 


10sec 


| | 16V 


Rise time of 
pulse generator 
< 15 nsec 


Zi ,7 502 
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"FAIRCHILD TRANSISTORS 2N2890 « 2N2891 + 2N2892 + 2N2893 


~ AMPS 


Ic - COLLECTOR CURRENT 


20 2 


MAXIMUM ALLOWABLE PEAK CURRENT 
VERSUS COLLECTOR-EMITTER VOLTAGE 
3.0 


Vcg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


Variable capacitors are Elmenco compression type 


7 plates: 360-1000 pf 
5 plates 170-760 pf 


4 plates 100-550 pf 


.Olufd —50 V Sprague disc type 

502 potentiometer (set at 0.52 min.) 

Ohmite Plate Choke Z —28 

100 turns #20 Nyclad Magnet wound 
on 2KQ —10W ceramic resistor 


4 turns 508 Air Dux tapped at 1% turns 
from input 

7 turns 508 Air Dux tapped at 2'4 turns 
from output 


BNC connectors 


-2N4075 * 2N4076 
NPN HIGH-POWER, HIGH-VOLTAGE TYPE 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


HIGH BREAKDOWN -- 80 VOLT LVco | | 
MAXIMUM COLLECTOR CURRENT --3.0 AMPS. PHYSICAL DIMENSIONS 
SECONDARY BREAKDOWN RATING -- 17 WATTS @ Tc = 100°C | 
ISOLATED COLLECTOR --NO INSULATING HARDWARE REQUIRED 
HIGH FREQUENCY -- f; = 30 Mc Min. 

WIDE BETA SPECIFICATION -- FROM 100 mA TO 2.0 AMPS. 

LOW Vce (Sat) -- 1.0 V Max. @ 2.0 AMPS. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


3 LEADS ag DIA. 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 
Lead Temperature (Soldering, 60 sec time limit) | + 300°C Maximum 
Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature [Notes 2 and 3] 30 Watts oh ee OntEe) 
at 100°C Case Temperature [Notes 2 and 3] 17 Watts we aren 
; : Flat nickel-plated ‘brass washer 
Maximum Voltages and Current | | 205 1p AI 9) 249 ric 
Veso Collector to Base Voltage 100 Volts : Nickel plated brass hex nut 
Veto Collector to Emitter Voltage [Note 4] 80 Volts | double chamfered 
VeBo Emitter to Base Voltage 5.0 Volts oa o Sah eric eae eee Ped 
le Collector Current 3.0 Amps Package weight is 6.44 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| FACTt | 2N4076 2N4075 : 
SYMBOL SUBGROUP CHARACTERISTIC in. Typ. Max. Min. Typ. Max. Units ~ TEST CONDITIONS 


DC Pulse Current Gain [Note 5] lc = 1.0A Vee = 2.0V 
DC Pulse Current Gain [Note 5] c=2.0A Vee =5.0V 
DC Pulse Current Gain [Note 5] 3 lc = 100 mA Vee = 2.0 V 


Vee (sat) Collector Saturation Voltage ) oD .. lc=1.0A I= O1A 
[pulsed, Note 5] 7 


*Voz (sat) Collector Saturation Voltage l=2.0A =02A 
[pulsed, Note 5] 


Vee (sat) Base Saturation Voltage . | Ilc=1.0A Ib=O.1A 
[pulsed, Note 5] 


*Voe (sat) Base Saturation Voltage , EB : Ie = 2.0A I= 0.2A 
[pulsed, Note 5] | 


Veco (sust) Collector to Emitter Sustaining Voltage 
[Notes 4 and 5] 


*loex Collector Cutoff Current 
Icex (150°C) Collector Cutoff Current 
Ico Collector Cutoff Current 
te. | Small Signal Current Gain (f = 1.0 kc) | 
hte 4 High Frequency Current Gain (f = 20Mc) 1.5 ° 2. -, ‘ae lc = 200 mA 


Tt NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2 
Notes on page 2 


RCH 


SEMICONDUCTOR 
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- FAIRCHILD TRANSISTORS 2N4075 © 2N4076 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 


NOTES: 


FACTY 
SUBGROUP 


CHARACTERISTIC 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Turn On Time [Note 6] 


| Turn Off Time [Note 6] 


_ Open Circuit Output Capacitance 


_ T.NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


2N4076 


Min. Typ. Max. 


2N4075 


Min. Typ. Max. 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or Jow duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 5.83 °C/Watt. 
derating characteristics. 


Units — 


See power curves for 


TEST CONDITIONS 


lc = 100 pA 


l= LOA 


EL =0 


E= 0 
i= 0 
ln, = 50 mA 
la = 50mA 


lez =~ —50 mA 


Ves = 10V 


(4) These ratings refer to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 
(5) Pulse conditions: length — 300 msec; duty cycle = 1%. 
(6) See switching circuit for exact I,, and lp. Values. 


Veg (sat) - COLLECTOR SATURATION VOLTAGE - VOLTS 


- COLLECTOR CUTOFF CURRENT - nA 


'cBo 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4075 AND 2N4076 


BASE SATURATION VOLTAGE 
VERSUS 


‘COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 
ae CURRENT 


I¢ ~ COLLECTOR CURRENT - AMPS 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 


HT INTE 
eI TTT INU TT 
aN 
IN, 


: 
aad 
— 
bs 
| 
ie 
aoe 
ma 

15 


UT INGE TT Tg 
poe SeEiee 


50 125 
T, ~ AMBIENT TEMPERATURE - “C 


Ie = 10t, 


Duty Cycle « 1% 


Vpelsat) - BASE SATURATION VOLTAGE - VOLTS 


0 
0.01 0.05 


Ie ~ COLLECTOR CURRENT - AMPS 


BASE CHARACTERISTICS* 


AMPS 


1 
— 
= 
tad 
% 
ax 
~ 
YQ 
& 
~ 
(*) 
4 
ew] 
oO 
oO 

f) 

oOo 


* Single family characteristic on Transistor Curve Tracer. 


- FORWARD CURRENT TRANSFER RATIO 


hee 


PULSED DC CURRENT GAIN 
VERSUS ae CURRENT 


CE *5.0V 
Pulse Width = 300 Ae 
Duty Cycle = 1% 


Ve - COLLECTOR CURRENT - AMPS 


prise woth = 300 psec 


Nee - FORWARD CURRENT TRANSFER RATIO 


PULSED 
COLLECTOR CURRENT 


Aine 
| Eo aly 
yy 


~ BASE - EMITTER VOLTAGE - 


VOLTS 


EMITTER TRANSITION 
CAPACITANCE VERSUS 


REVERSE BIAS VOLTAGE 


- pf 


- EMITTER TRANSITION CAPACITANCE 


Cte 


0 
3.0 0.1 
Veg 


Ty * 2% 


Ie ~ COLLECTOR CURRENT - AMPS 


2N4075 


ee EE 


— 
TPN TE 
Banc 


STE Se 


PLL | AN 
| 


0.5 
~ EMITTER - BASE VOLTAGE - 


1.0 
VOLTS 


BASE CHARACTERISTICS* 


AS HH ze 
Sees fs 


12 01 
Vpg ~ BASE-EMITTER VOLTAGE - VOLTS 


0.8 1.0 


PULSED DC CURRENT GAIN © 
VERSUS AMBIENT TEMPERATURE 


C 
Pulse Width = 300 psec 
Duty Cycle = 1% 


Ty 


- AMBIENT TEMPERATURE - °C 
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pf 


OUTPUT CAPACITANCE - 


Coy - 


AMPS 


- COLLECTOR CURRENT - 


Ic 


- SMALL SIGNAL CURRENT GAIN 


Me 


OUTPUT CAPACITANCE 
VERSUS REVERSE 
BIAS VOLTAGE 


COLLECTOR - BASE VOLTAGE - VOLTS 


Vep ~ 


BASE CHARACTERISTICS* 
Pigott tg 
ER RSSee ee 
Lene R eee / eee 


Se eeeae s/RRRERS 
eae BA) ee 


0 
0 0.2 0.4 1.0 12 1.4 


BASE - EMITTER VOLTAGE - VOLTS 


Vee ~ 


SMALL SIGNAL CURRENT GAIN 
AT 20 MC VERSUS 
COLLECTOR CURRENT 


3.0 

2.5 

2.0 

ae a 

: Cor 
*0 20 50 100 =. 200 500 


lc - COLLECTOR CURRENT - mA 


a 


TYPICAL COLLECTOR CHARACTERISTICS * 


FAIRCHILD TRANSISTORS 2N4075 e 2N4076 


2N4075 


eA 


SIEeECreed! 


SdW¥ - IN3YYND YOLNTIIND - 71 


Soareseinel 


E 
a4 HEE 
AE 


LRA. 


yw - ININYND YOLITII0D - s 


aaa 
HEREC 


CCA 
Seen 


yw - IN3jUUND YOLIITIOD - 2 


- VOLTS 


Vor - COLLECTOR - EMITTER VOLTAGE 


EL: 


VOLTS 


eCCCoceehe "le 


7 ener ~ EMITTER VOLTAGE - 


ie 


- COLLECTOR - EMITTER VOLTAGE - VOLTS 


Vee 


VOLTS 


ae ~ EMITTER VOLTAGE - 


ae nie 
Tinie 
KARE Cy 
mane LOU. 


yur - ININYND YOLOITIOD - 


Sdw¥ - 1N3YUND YOLIITIOD - 74 


oOo 


i" 


yweo- IN3JYYND YOLITTIOD - 


CALLAO 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


-_ 
Gay 


VOLTS 


- COLLECTOR - EMITTER VOLTAGE - 


aK 


~ VOLTS 


- COLLECTOR - EMITTER VOLTAGE 


ie” 


Jagaeaeenck 


- COLLECTOR - EMITTER ee 


ACNCOTCT 
ENCE CGen 
SE, 
SSSA. 


a SNG 
Bib. ee 
a rs co 4. OO 
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SdW¥ - INIUHND YOLIIMIOD - 74 


Ty 755 


SHEE 
GH 
NEGLEGE crie 
NAT YEE YT 
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u 
Pele 
inh 
ee 


vw - INININD YOL9TTIND - 


SdWV - IN3YYND YOLIITIOD - 


et 
PRR Ree? 
See serena 


SEs Rae 
SRS BRR! 


4 Qo 
yw - INJNYND YO1DITI09 - 5 


- VOLTS 


0.8 


- 


COLLECTOR - EMITTER VOLTAGE 


SMALL SIGNAL CURRENT 
GAIN AT 20 MC VERSUS 
COLLECTOR CURRENT 

__ Ve “COLLECTOR CURRENT - mA 


Niv9 ININYND TwNOIS TYWs - Jy 


Pulse Width = 300 psec 
°C 


Duty Cycle = 1% 


2N4076 
PULSED DC CURRENT GAIN 
VERSUS AMBIENT TEMPERATURE 
~ AMBIENT TEMPERATURE - 
14-13 


- VOLTS 
Ty 


OlLWY YaYSNVUL ININEND auvMuod - 24y 


- COLLECTOR - EMITTER VOLTAGE 


Vee 


VOLTS 


- AMPS 


- COLLECTOR CURRENT 


COLLECTOR - EMITTER VOLTAGE 
= 1% 


20 


Ic 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Duty Cycle 


MOE 


* Single family characteristic on Transistor Curve Tracer. 


OWVS YIISNVYL INJNYND GYVMYOI - 


FAIRCHILD TRANSISTORS 2N4075 © 2N4076 


MAXIMUM ALLOWABLE PEAK CURRENT MAXIMUM ALLOWABLE PEAK CURRENT 
_ VERSUS COLLECTOR-EMITTER VOLTAGE 


| ALI TY TAT AT 


£2 
- ae ne ee g 

OO ea Vee ee No Nee Q 
z 7 z 
% = 
3 3 
& S 
Oo oO 
; : 


Te * °C h 
Duty Cycle < 10% 


Te = 100°C 


c 
Duty Cycle < 10% 


Vee - COLLECTOR - EMITTER VOLTAGE - VOLTS ; Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 


20 MC AMPLIFIER 
RF Power Output = 12 watts Gain = 7.0 db 
Efficiency = 55% : Vee = 33 Volts 


INPUT 
SOURCE 2 = 502 


OUTPUT INTO 
50 22 LOAD 


Variable capacitors are Elmenco compression type 
C,, C, 7 plates 360-1000 pf 

Cc, 5 plates 170-760 pf 

C,,C, 4 plates 100-550 pf 

C,,C,,C, .Olufd —50 V Sprague disc type 

R 502 potentiometer (set at 0.52 min.) 


' 
RFC, Ohmite Plate Choke Z —28 
RFC, 100 turns #20 Nyclad Magnet wound 
on 2KQ —10W ceramic resistor 
L, 4 turns 508 Air Dux tapped at 1% turns 
from input 
L. 7 turns 508 Air Dux tapped at 214 turns 
This circuit constructed on 46” x 37%” x 5%” copper clad printed circuit board. from output 
Transistor must be used with adequate heat sink. J, J, BNC connectors 


Ton and Tor TEST CIRCUIT 


20 2 


To scope 
10 usec input > 100K2 


af 2 


Rise time of 
pulse generator | 
< 15 nsec 


Zin* 502 
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2N4115 ¢ 2N4116 


NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


e HIGH POWER — 37 WATTS @ T. = 100°C 

e¢ HIGH VOLTAGE (LVcco) — 80 VOLTS MIN. 

e HIGH CURRENT (Vce sat) — 1.5 VOLTS MAX. @ 5.0 AMPS. 

e BETA GUARANTEED @ 3 POINTS — 50 mA, 2 AMPS. and 5 AMPS. 
e HIGH (f;) — 70 and 80 MHz MIN. @ 0.5 AMP. 

e ISOLATED COLLECTOR PACKAGE 


e SAFE AREA EXTENDED BY USE OF NICHROME THIN FILM EMITTER RESISTOR 


BABSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec time limit) 


Maximum Power Dissipation 


Total Dissipation at 100°C Case Temperature 
(See safe operating area and derating curves) 


Thermal Resistance 
Maximum Voltages . 


Veso Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 2] 
VeBo 


Emitter to Base Voltage 


LECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


T FACT 4115 


Subgroup CHARACTERISTIC 


SYMBOL 


*hee DC Pulse Current Gain [Note 3] 

hee DC Pulse Current Gain [Note 3] 

Vee (sat) Pulsed Collector Saturation Voltage [Note 3] 

Vee (sat) Pulsed Base Saturation Voltage [Note 3] 
"Vee (sat) Pulsed Collector Saturation Voltage [Note 3] 
*Vee (sat) Pulsed Base Saturation Voltage [Note 3] 


Vceo (sust) Collector to Emitter Sustaining Voltage 
[Notes 2 and 3] 


Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 


BV eso 


Tt NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Notes on page 2 
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2N 
MIN. TYP. MAX. . 


REPLACES FT/207A FT7207B . 


PHYSICAL DIMENSIONS | 
(in accordance with JEDEC TO-59 outline) 


3 HOLES 


.150 
.090 


—65°C to +200°C | 
— 65°C to +200°C 


300°C Maximum 
10-32 UNF-2A 
37 Watts (PQATED) — 
“ NOTES: 
2 i C / W All ee clectrcally icolaeaa from case 
Package weight is 5.65 grams 

120 Volts 
80 Volts 
8.0 Voits 


MIN. TYP. “TEST CONDITIONS 


lc = 2.0A Vez = 5.0 V 
ne = 50A scored 


= 2.0mA Ver = 0 
= 1.0 mA 


Additional Electrical Characteristics on page 2 


FAIF FRC 


2 w SSIS SWS 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature uniess otherwise noted) 


+FACT | 


SYMBOL Subgroup CHARACTERISTIC 
* Ices lb _—— Collector Reverse Current 
Ice 4 Collector Cutoff Current 
Icex (150°C) 4 Collector Cutoff Current 
leso 4 Emitter Cutoff Current 
Ae 4 — DC Pulse Current Gain [Note 3] 
hee (— 55°C) 4 DC Pulse Current Gain [Note 3] 
Me 4 . High Frequency Current Gain (f = 20 MHz) 
Cobo 4 Output Capacitance 
Cite 4 Input Capacitance 
Nte ° 4 Small Signal Current Gain (f = 1 kHz) 
Vee (ON) 4 Pulsed Base Emitter ON Voltage [Note 3] 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


Ie ~ COLLECTOR CURRENT - AMPS 


NOTES: 


FORWARD BIASED SAFE OPERATING AREA 


ae a 
i ee 
TL TAN 


2.0 


Veg ~ COLLECTOR EMITTER VOLTAGE - VOLTS 


ON4115 
MIN. TYP. MAX. 


% OF MAXIMUM RATED POWER 


FAIRCHILD TRANSISTORS 2N4115 + 2N4116 


2N4116 . 
MIN. TYP. MAX. UNITS TEST CONDITIONS 
10 BA Vee = 60V Ver = 0 
50 yA e=0 Vce = 40V 
100 BA Vee =60V Vee=2.0V 
25 pA lc = Vee = 6.0V 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) This rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse conditions: length = 300 ws; duty cycle — 1%. 
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lc = 50mA Vee = 5.0V 
lc =2.0A Vee=5.0V 
lc =0.5A Vee=5.0V 
120 pF t=0 Voe=10V 
700 pF lc = 0 Ves = 2.0V 
lc =50mA Vee = 5.0V 
1.3 Volts Ic=2.0A Vee=5.0V 


DERATING CURVE 


Te ~ CASE TEMPERATURE - °C 


FAIRCHILD TRANSISTORS 2N4115 « 2N4116 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 


oO 
ie 


LAAN AVA 


| co COLLECTOR CURRENT - AMPS 
Ie ~ COLLECTOR CURRENT - AMPS 


Pie SRE 


ane Reese 


feSceA Musee ae Nee We ad 
1.0 2. 3. : 


Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 


BRANDON 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


"gp - DC PULSE CURRENT GAIN 


Ig ~ COLLECTOR CURRENT - AMPS 
I¢ - COLLECTOR CURRENT - AMPS 


Vee” COLLECTOR-EMITTER VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


hep ~ DC PULSE CURRENT GAIN 
~ f, 7 GAIN BANDWIDTH PRODUCT - MHz 


0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 
Ig ~ COLLECTOR CURRENT - AMPS 


* Single family characteristic on Transistor Curve Tracer. 


2N4115 
— COLLECTOR CHARACTERISTICS* 


EE 


Te = B°C pe Se eo 
fx 
3.0 Ty 7 eae 
ta —T om ee 

2.0 ie Z mE eae 
a2 = 20 mA Be 
7 | fi pt ttt 
- ced eT a 
aT 30 40 5.0 


Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS 


GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 


Ie ~ COLLECTOR CURRENT - AMPS 


2N4116 


Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR. CURRENT 


 Q 
0.01 0.02 


0.6 0.1 0.2 0.5 
1¢ ~ COLLECTOR CURRENT - AMPS 
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COLLECTOR CHARACTERISTICS* 


WOKE 


Ie ~ COLLECTOR CURRENT - AMPS 


Vg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


TIME - nsec 


a 


5.0 BE: . eam 
wo 4.0 590 mi SENG ae 
a /Zzeceene 
= 30 -_ Vata | | 
0 2228" ae 
nl 46a See 
72a 
ee nee a 

Poe 
| 


oO 
8 
oS] 


0 1.0 2.0 . 3.0 4.0 5.0 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 


TIME - nsec 


Ic ~ COLLECTOR CURRENT - AMPS 


FAIRCHILD TRANSISTORS 2N4115 ¢ 2N4116 


TYPICAL ELECTRICAL CHARACTERISTICS 


| 2N4115¢ 2N4116 | 
COLLECTOR CHARACTERISTICS* COLLECTOR eee may eile batoaclalc 
5 : 


|_| 500 mal 300 mA 0 500 | 200 mA 
350 mA 


5.0 


RO. 
wi 
So 
3 

>- 


sit a WV 


i cs a in 
CORI sy Zane any 2 
< < eed 
' |_| ' ee a t ea 
a9 622 oe oa 5 aol 
PCOCeEP oo cee é 

[a 
0) / 2a ee a 
0 (20S ee eee ; 
a0 eee : 

ak 


Veg ~ COLLECTOR-EMITTER VOLTAGE ~ Vous Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg 7 COLLECTOR-EMITTER VOLTAGE - VOLTS 


BASE CHARACTERISTICS* BASE CHARACTERISTICS* BASE CHARACTERISTICS* 


Te = 125°C 250 mA 500 mA 
200 ae | 


a 


le- COLLECTOR CURRENT - AMPS 
Ve ~ COLLECTOR CURRENT - AMPS 
Ie - COLLECTOR CURRENT - AMPS 


my AME 


os) 12n 


0.8 1.2 1.6 


Vp ~ BASE-EMITTER VOLTAGE - VOLTS Vee ~ BASE-EMITTER VOLTAGE - VOLTS vie ie EMITTER VOLTAGE - VOLTS 
COLLECTOR-EMITTER BASE EMITTER 
SATURATION VOLTAGE SATURATION VOLTAGE COLLECTOR LEAKAGE CURRENT 
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR VOLTAGE 


S 


0 
0.1 5.0 0 20 40 60 80 
1¢ ~ COLLECTOR CURRENT - AMPS aS fae ae Te AMPS Veg ~ COLLECTOR VOLTAGE - VOLTS 


VpelSAT) - BASE-EMITTER SATURATION VOLTAGE - VOLTS 


4B lors ~ COLLECTOR-EMITTER LEAKAGE CURRENT - pA 


8 


VoglSAT) - COLLECTOR-EMITTER SATURATION VOLTAGE - VOLTS 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE - pf 


iE AT 


can 
¢ 
N 
| 
we 
a 


1 
0.1 0.2 O05 1.0 2.0 5.0 10 20 


* Single family characteristic on Transistor Curve Tracer. 
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2N4237° 2N4238 ° 2N4239 
NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4895 * 2N4896 * 2N4897 


ENERAL DESCRIPTION — The Fairchild 2N4237 ¢ 2N4238 and 2N4239 are NPN, silicon, triode power tran- 
istors designed ponnerily for untuned amplifier applications. 


PHYSICAL DIMENSIONS 
in accordance with © 
JEDEC (TO-5) outline 


S2O IA. 


[A 

—55°C to +200°C + 
—55°C to +200°C reais 1.5 MIN. 
+.230°C gto |] Lo 


ABSOLUTE. MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature 14” from case for 2 seconds 


Maximum Power Dissipation 


Total Dissipation at or below 25°C Case Temperature [Note 3] 5.0 Watts 

(See safe operating area curve) 0.8 Watt 

at or below 25°C Ambient Temperature [Note 3] 
Maximum Voltages and Current \. 
2N4237 2N4238 2N4239 awk Sas 

Veo Collector to Base Voltage 50 Volts 80 Volts 100 Volts oe is 
Veo Emitter to Base Voltage 6.0 Volts 6.0 Volts 6.0 Volts NOTES: Al cena ics 
Vceo Collector to Emitter Voltage {Note 4] 40 Volts 60 Volts 80 Volts Ciice mel vee 
le Collector Current [Note 2] 1.0 Amp 1.0 Amp 1.0 Amp | 
lp Base Current [Note 2] 0.5 Amp _ 0.5 Amp 0.5 Amp 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC TEST CONDITIONS 
lcex Collector Cutoff Current 2N4237 Ves = 1.5V 
i 2N4238 . Ves = 15 V 
2N4239 : 
Collector Cutoff Current | 2N4237 
, 2N4238 


Icex (150°C) 


| 2N4239 

lcso Collector Cutoff Current 2N4237 
2N4238 
: 2N4239 
lipo Emitter Cutoff Current 

~ Veeo (sust) Collector to Emitter Sustaining 2N4237 
Voltage [Notes 4 and 5] 2N4238 


2N4239 


Collector Cutoff Current 2N4237 
2N4238 - 
2N4239 ! Voce = 60V 


Additional Electrical Characteristics on page 2. Notes on page 2. *Planar is a patented Fairchild process. 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


14-19 


FAIRCHILD TRANSISTORS 2N4237 '* 2N4238 * 2N4239 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain {Note 5] 15 le=1.0A Vee = 1.0V 
hee DC Pulse Current Gain {Note 5] 30 le = 500mMA Vee = 4.0V 
hee DC Pulse Current Gain [Note 5] 30 150 le= 250mA Vee = 1.0V 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.6 Volt lc= 1.0A Is = 100 mA 
Vee (sat) Pulsed Collector Saturation Voltage [Note 5] 0.3 Volt Ic= 500mA Is = 50mA 
Vee (on) Pulsed Base to Emitter ‘‘ON” Voltage [Note 5] 10 — Volt lc = 250mA Vee = 1.0V 
Vee (sat) Pulsed Base Saturation Voltage [Note 5] 1.5 Volts Ic=1.0A Is = 100 mA 
hte High Frequency Current Gain (f = 1.0 MHz) 1.0 le = 100mMA Vee = 10V 
hte | Low Frequency Current Gain (f = 1.0 kHz) 30 lc= 100mMA Vce = 10V 
Cg Common Base Output Capacitance (f = 0.1 MHz) 100 pF Ic = 0 Ves = 10V- 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C /Watt (derating factor of 28.5 mW/°C); junction to ambient thermal resistance 
of 218.8°C/Watt (derating factor of 4.5 mW/°C), 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 2%. 


MAXIMUM RATING 


FORWARD BIASED SAFE OPERATING AREA 


EEN ore NG 3s At 


oa 
ee IONE Ne INTE 
Ni 


a 
a 
a 


I¢ ~ COLLECTOR CURRENT - AMPS 


pe 
aes 
eal 
: 
— 
= 
eed 
= 
ee 
Ea 


| Ed 


10 2.0 3.0 80 
Vcr 7 ee TO sani ete = iis 
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2N4895 - 2N4896 ¢ 2N4897. 
NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR™ EPITAXIAL TRANSISTORS | 


e HIGH VOLTAGE -- 150 AND 120 VOLT MIN. BVccs, 80 AND 60 VOLT MIN LVcco 

@ LOW Vcc (sat) - - 1.0 VOLT MAX. @ Ic = 5.0 A, 1s = O.5 A 

HIGH SPEED - - MAX. t., OF 350 ns AND t.+; OF 650 ns @ Ic = 5.0A,1,=0.5A 
HIGH FREQUENCY - - f, = 50 AND 80 MHz MINIMUM = : | Pe 
© LOW LEAKAGE ~~ MAX. Ices OF 100 A @ 150°C AS A RESULT OF PLANAR CONSTRUCTION . 335 on, —o 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-39) outline 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature Range —65°C to + 200°C 


Operating Junction Temperature + 200°C 
Lead Temperature (Soldering, 60 seconds time limit) + 300°C 
Maximum Power Dissipation [Notes 2 and 3] 
Total Dissipation at 100°C Case Temperature 4.0 Watts 
(See Safe Operating Area and Derating Curves) 
at 25°C Ambient Temperature 0.8 Watt 
Maximum Voltages and Currents 2N4895 2N4897 
2N4896 : 
Vcs0 Collector to Base Voltage : 120 Volts 150 Volts 
Vcc Collector to Emitter Voltage [Note 4] 60 Volts 80 Volts en Leads ae gold oited ROVAR 
Vebo Emitter to Base Voltage 6.0 Volts 6.0 Volts Package weights 1.23.grams 
Ic" Collector Current 5.0 Amps 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 
Voto (sust) 


CHARACTERISTIC 


Collector to Emitter Sustaining rte 
Voltage [Notes 4 and 5] 


BVces ~ Collector to Emitter Voltage so laeee | 
2N4897 


TEST CONDITIONS 


BVs80 a | | Emitter to Base Voltage 


eG | 2N4895 
Ices . Collector Reverse Current puasae 
2N4897 


kno | ‘Emitter Reverse Current 


hee a | ue Pulse Current Gain {Note 5] Aut 


oo 2N4897 
Pulsed Collector Saturation | 
| Voltage {Notes 5 and 6]. 

Vee (sat) | Pulsed Base Saturation Voltage 
{Notes 5 and 6] 

Cobo Common-base, Open-circuit Output 
Capacitance © 

Cito Common-base, Open-circuit Input 

Capacitance 


Voz (sat) 


* Planar is a patented Fairchild process. 


SEMICONDUCTOR © 
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CHARACTERISTIC 
Delay Time [Note 7] 


Rise Time [Note 7] | 
Storage Time {Note 7] BG aw’ A lor = |e2 = O.5A 
Fall Time [Note 7] | . les = Ie = O.5A 
High Frequency Current Gain le = Vee = 5.0V 
-(f = 20 MHz) | | lc =500mA Vee = 5.0V 
hee (— 55°C) DC Pulse Current Gain 2 le=20A Ve=20V 
| 2N4897 le =2.0A Voe=2.0V 
Ices (150°C) Collector Reverse Current 2N4895 . Vee = 60V Vee = 0 


aaa ; Vee =100V° Vee =0 


MAXIMUM RATINGS 


FORWARD BIASED 
DERATING CURVE SAFE OPERATING AREA 


ae Nee st 


PERCENT OF MAXIMUM POWER RATING 
Ie ~ COLLECTOR CURRENT - AMPS 


ett 


125 175 = 200 10 2.0 3.0 80 
7 - CASE TEMPERATURE - °C Vee 7 ee TO catch ie = ae 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/Watt (derating factor of 40 mW/°C); junction to ambient 
thermal resistance of 219°C/Watt (derating factor of 4.56 mW/°C). 


(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(6) Point of measurement: 14” from header. 

(7) Test conditions are given in the switching circuit. 

(8) The device is thermally limited under ambient conditions. Derate linearly at 4.56 mW/°C for ambient temperatures above 25°C. 
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Ie ~ COLLECTOR CURRENT - AMPS 


Iq - COLLECTOR CURRENT - AMPS 


Ie > COLLECTOR CURRENT - AMPS 


- COLLECTOR CURRENT - AMPS 


FAIRCHILD TRANSISTORS 2N4895¢2N4896e2N4897, 


TYPICAL ELECTRICAL CHARACTERISTICS™ 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION 


Veg ~ COLLECTOR-EMIITER VOLIAGE - VOLIS 


COLLECTOR CHARACTERISTICS 
aban REGION 


TEHRAN 


nce COLLECTOR-EMITTER VOLTAGE - ‘VOLTS 


Ic 7 COLLECTOR CURRENT - AMPS 


Ie ~ COLLECIOR CURRENT - AMPS 


2N4895 e 2N4897 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION 


ee ee 
0 20 80 100 
Veg > COLLECTOR-EMITIER VOLIAGE - VOLTS 


COLLECTOR CHARACTERISTICS 
SATURATION REGION 


| et 


\ 


CECE 


a 
om 
s 
i 
B 
is 
Z 
a 
i 


Vee ~ COLLECTOR-EMITTER VOLTAGE - ‘VoLIS : 


AMPS 


le > COLLECTOR CURRENT - 


Io - COLLECTOR CURRENT - AMPS 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION 


“ETT TT TTT fected 
om | {| Tt tT tT 
Pom | | | Tt | TT | 


0.6 | 


Veg - COLLECIOR-EMIIIER VOLIAGE - VOLIS 


COLLECTOR CHARACTERISTICS 
SATURATION — 


0 0.4 0.8 1.2 1.6 2.0 
Vog ~ COLLECTOR-EMITIER VOLTAGE - VOLTS 


TYPICAL ELECTRICAL CHARACTERISTICS* 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION 


Veg ~ COLLECIOR-EMITTER VOLTAGE - VOLIS 


COLLECTOR CHARACTERISTICS 
SATURATION REGION 


. GE 


met | tt 
LOAN 


ES 
zee 


Vog ~ COLLECTOR-EMITIER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 


0.6 1.2 1.6 2.0 


Ie ~ COLLECTOR CURRENT - AMPS 


. ae oe eee 
aa nee Z as-T | 
: | | If oe ee 
=, 4 A 
é Hy eed 
Bes a 
3 sles 
: ee 


2N4896 | 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION 


Eek 
st tt 


= 25°C 


c 


Veg ~ COLLECfOR-EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS 
SATURATION REGION 


Vog ~ COLLECTOR EMITTER VOLTAGE - VOLIS 
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Ie > COLLECTOR CURRENT - AMPS 


COLLECTOR CHARACTERISTICS 
ACTIVE REGION | 


Vee - COLLECIOR EMITIER VOLTAGE - VOLTS | 


COLLECTOR CHARACTERISTICS 
SATURATION REGION 


Lig | Yet — 
Ly Zs) 
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fe 
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Ed 
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| IAT) ANS 
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0 0.4 0.6 1.2 1.6 2.0 
Vog > COLLECTOR-EMITTER VOLIAGE ~ VOLTS 


Agee - FORWARD CURRENT TRANSFER RATIO - PERCENT 


_ FAIRCHILD TRANSISTORS 2N4895 e2N4896 e2N4897 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR SATURATION BASE SATURATION VOLTAGE GAIN BANDWIDTH PRODUCT 
VOLTAGE VERSUS PULSED VERSUS PULSED | VERSUS 
COLLECTOR CURRENT 3 COLLECTOR CURRENT : COLLECTOR CURRENT 
2.0 
: . feel | Ti | IT a 
‘ i eal 2 LOT TE Pipe a 
: flestes w ETT TT ee 
g te | a BLE 6 a Pe ee 
: Tifa 3 TT ee as De ee 
3 TT ef ol tt re gl on Oe 
: TTA g Creer TT °C HOT TE Ty | 
: TV) "eet ef Tit 
5 i el ae al - “TT les 
E A ts eve acl 
. . 0.01 0. . 0.5 1.0 5.0 . Od F 
le- COLLECTOR CURRENI - AMPS Ic - COLLECTOR CURRENT - AMPS Ie - COLLECTOR CURRENT - AMPS 
OPEN CIRCUIT : 
OUTPUT CAPACITANCE OPEN CIRCUIT INPUT 
VERSUS REVERSE CAPACITANCE VERSUS | SWITCHING TIMES VERSUS 
BIAS VOLTAGE ot REVERSE BIAS VOLTAGE : COLLECTOR CURRENT 


SSO ( Vee" nV 
mine ee Ic 101g; * 101g 

he ote ad 
a i See 


SWITCHING TIMES - ns 


100 


Cig - OPEN CIRCUIT INPUT CAPACITANCE - pf 


L ERERERERSED) ier 05 1.0 3.0 5.0 
Veg ~ COLLECTOR-BASE VOLTAGE - VOLIS . Veg ~ EMITTER - BASE VOLTAGE - io Ig ~ COLLECTOR CURRENT - AMPS 
FORWARD CURRENT TRANSFER COLLECTOR CUTOFF CURRENT 
RATIO VERSUS | - VERSUS COLLECTOR CURRENT VERSUS 
COLLECTOR CURRENT AMBIENT TEMPERATURE BASE EMITTER VOLTAGE 


< 

= 10k ine 

2 

ce 1k 

oO Ba 

2 10 Wa 

& 
4 10 A 
So 
=) 
‘ a 
ol 
a 
2 


(PERCENT, RELATIVE TO 2.0A @ 25°C) 
- COLLECTOR CURRENT - AMPS 


Ic 


1, e 
dee COLLECTOR CURRENT - AMPS Ty > AMBIENT TEMPERATURE - °C Vpe ~ BASE-EMITIER VOLTAGE - VOLTS 


SWITCHING TIME TEST CIRCUIT 
-4.0V  +20V 


OUTPUT 


To sampling scope 


PW = 10us _ Input Impedance = 10 MegQ 


Rise Time 20ns 
Duty Cycle = 1% 
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2N4998 - 2N5000 
30 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* TRANSISTORS 
SEE 2N4999 « 2N5001 FOR PNP COMPLEMENT 


HIGH POWER - - 30 WATTS @ T, = 50°C, Vo, = 40V 
HIGH VOLTAGE - - 80 V (MIN) LV... 


HIGH CURRENT SATURATION VOLTAGE - - 0.85 V (MAX) Vo;(sat) @ Ic =2.0A Pee el bei dcaaaring hereto a 


HIGH FREQUENCY - - 50 AND 60 MHz (MIN) f, 

BETA GUARANTEED @ 3 POINTS - - 50 mA, 1.0 A AND 2.0A 

ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°Cto+200°C | See 
Lead Temperature (Soldering, 60 second time limit) +300°C arene? OSBeo 


Maximum Power Dissipation } 
Total Dissipation at 50°C Case Temperature, V.. = 40V 30 Watts 
(See Maximum Permissible Power Curve and Note 4) 


Maximum Voltages and Current 


Vos Collector to Emitter Voltage 100 Volts uae 

Ween Collector to Emitter Voltage (Note 2) : 80 Volts aati ars Ge a 
Veo _ Emitter to Base Voltage | 6.0 Volts Seaeee myn econ ete 

lo Collector Current — | | 2.0 Amps 


ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted) 


aoe 2N4998 2N5000 | 
SYMBOL CHARACTERISTIC N. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Veeo(sust) _—s- Collector to Emitter Sustaining Voltage (Notes 2 and3) 80 
BVoes Collector to Emitter Breakdown Voltage 100 
BVe86 Emitter to Base Breakdown Voltage 6.0 
DC Pulse Current Gain (Note 3) 20 
DC Pulse Current Gain (Note 3) | 30 
DC Pulse Current Gain (Note 3) 15 
DC Pulse Current Gain (Note 3) 15 
_ High Frequency Current Gain (f = 20 MHz) 2.5 
Voz (sat) Pulsed Collector Saturation Voltage (Note 3) Volts 
~Vo,_(sat) Pulsed Collector Saturation Voltage (Note 3) Volts 


Additional Electrical Characteristics on page 2 | *Planar is a patented Fairchild process. 
Notes on page 2 


FAIR CHILE) 
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FAIRCHILD TRANSISTORS 2N4998 - 2N5000° 


ELECTRICAL CHARACTERISTICS (25° Case Temperature unless otherwise noted) 


: : 2N4998 2N5000 
SYMBOL CHARACTERISTIC 7 MIN. TYP. MAX. MIN. TYP. . UNITS TEST CONDITIONS 


Vee (Sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(Sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(on) Pulsed Base Emitter ‘“‘ON” Voltage (Note 3) 
lees Collector Cutoff Current 

lesa Emitter Cutoff Current 

logy (150 ° C) Collector Reverse Current 

Ca Collector to Base Capacitance 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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FAIRCHILD TRANSISTORS -2N4998 + 2N5000 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 


TYPICAL ELECTRICAL CHARACTERISTICS 
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2N4999 « 2N5001 
30 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* TRANSISTORS 
SEE 2N4998 ° 2N5000 FOR NPN COMPLEMENT 


HIGH POWER ...............- 30 WATTS AT To = 50°C, Voz = —40V | : anne 
HIGH VOLTAGE................ —80 V (MIN) LVceq _ PHYSICAL DIMENSIONS 
HIGH CURRENT SATURATION VOLTAGE . . . —0.85 V (MAX) Vig/.ay AT I = 2.0 BN eceprnan teenie rowan Were ey 
HIGH FREQUENCY .............. 50 AND 60 MHz (MIN) f, 
BETA GUARANTEED AT 3 POINTS..... . 50 mA, 1.0 A AND 2.0 A 

» ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED 


® DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +200°C =| gi cans 065 pq 

Operating Junction Temperature | —65°C to +200°C 

Lead Temperature (Soldering, 60 second time limit) | +300°C 
Maximum Power Dissipation | 

Total Dissipation at 50°C Case Temperature, V., = —40 V 30 Watts 

(See Maximum Permissible Power Curve and Note 4) 2A THD COATED) 

Maximum Voltages and Current | | oe 

Vos Collector to Emitter Voltage —100 Volts 

Vee Collector to Emitter Voltage (Note 2) —80 Volts id eee er oe 

Veso Emitter to Base Voltage — 5.5 Volts | reed SoEUe. neta case . 

le Collector Current 2.0 Amps see 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


/ 2N4999 | 2N5001 j-. 3 
SYMBOL CHARACTERISTICS . . TYP. MAX. . TYP. MAX. UNITS TEST CONDITIONS 


Voeo (sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) | I, = 100 mA 
BV ors Collector to Emitter Breakdown Voltage Ic =1.0mA 
BV E86 Emitter to Base Breakdown Voltage ; IL =0 

hee DC Pulse Current Gain (Note 3) 39 —685 i, = 50 mA 
Hee DC Pulse Current Gain (Note 3) 40 88 lL=10A 
he-(—55°C) DC Pulse Current Gain (Note 3) 24 52 Ie =10A 
hee DC Pulse Current Gain (Note 3) | 28 —3 30 : lL =2.0A 
h;. High Frequency Current Gain (f = 20 MHz) A 48 : 6.1 I, =0.2A 
Vee (sat) Pulsed Collector Saturation Voltage (Note 3) —0.38 —0.46 —0.38 —0.46 Volts I. =10A 
Voe{sat} Pulsed Collector Saturation Voltage (Note 3) —0.73 —0.85 —0.73 —0.85 Volts I, =20A 


Additional Electrical Characteristics on page 2 . } *Planar is a patented Fairchild process. 
Notes on page 2 
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FAIRCHILD TRANSISTORS 2N4999 * 2N5001 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


: 2N4999 2N5001 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vec(sat) Pulsed Base Saturation Voltage (Note 3) —0.96 —1.2 —0.96 —1.2 Volts I, =10A I, =O0.1A 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) —1.28 —1.5 —1.28 —1.5 Volts I.=2.0A I, =0.2A 
Vp¢(on) Pulsed Base Emitter ‘“‘ON’’ Voltage (Note 3) —1.5 —1.5 Volts Ic =20A Veg = —5.0V 
lees Collector Cutoff Current 002 1.0 002 1.0 BA Vop=-—60V V,;.=0 
lego Emitter Cutoff Current 1.0 | 1.0 HA IL =0 Vig = —4.0V 
logy (150°C) Collector Reverse Current 500 500 HA Vop = —60V Vig = —2.0V 
Cu Collector to Base Capacitance 46 120 46 120 pF I; =0 Vog = —10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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FAIRCHILD TRANSISTORS 2N4999 * 2N5001_ 


TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4999 - 2N5001 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N4999 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION ACTIVE REGION ACTIVE REGION 


ZB 


Ps 


TOIL 


\ 


7 BERS 25= 
| | BE La 


a 


ro) 
\3 


I¢~ COLLECTOR CURRENT-AMPS 


Ic - COLLECTOR CURRENT-AMPS 
I¢ -COLLECTOR CURRENT-AMPS 


Tt TT 
SH TT AT AN 


| 
= 


°o 2.0 4.0 6.08.01 °oT RO OO BO TO ‘O° 380 C40 EO BO S10 
Voce ~ COLLECTOR TO EMITTER VOLTAGE -VOLTS Vce-COLLECTOR TO EMITTER VOLTAGE-VOLTS VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
DC PULSE CURRENT GAIN SWITCHING TIMES VERSUS 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 


Veo 77 10V 
Igy Igo *ic/10 


a 


on 


5 ~ 


hee - OC PULSE CURRENT GAIN 
SWITCHING TIMES —ns 


10 
0 
0.01 0.02 0.05 01 02 05 10 2.0 
I¢-COLLECTOR CURRENT-AMPS I¢— COLLECTOR CURRENT—AMPS 
2N5001 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION ACTIVE REGION ACTIVE REGION 


2.0 IT 2.0 


50m 
ALJ 


ie 


| \ {VA 
} | AT TA 


~ 


— 


I¢ - COLLECTOR CURRENT-AMPS 
I¢- COLLECTOR CURRENT- AMPS 
Ic¢- COLLECTOR CURRENT-AMPS 


ae 


Ea ap ES 
SESS Ree 
-60 -80 -10 


 \ Ny 


0 -20 ~-40 
Voce ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS Veg - COLLECTOR TO EMITTER VOLTAGE - VOLTS Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 
DC PULSE CURRENT GAIN SWITCHING TIMES VERSUS 
VERSUS COLLECTOR CURRENT COLLECTOR CURRENT 


Pah 
et 


SWITCHING TIME — ns 


hee — OC PULSE CURRENT —GAIN 


0 
0.01 0.02 005 O71 0.2 0.5 10 2.0 0 0.4 0.8 he 16 
I¢-COLLECTOR CURRENT —-AMPS Ic-COLLECTOR CURRENT ~ AMPS 


* Single family characteristic on Transistor Curve Tracer. 


14-32 


2N5002 - 2N5004 
50 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5003 « 2N5005 FOR PNP COMPLEMENT 


HIGH POWER. ..... 2.2. eee eens 50 WATTS @ T, = 50°C, V., = 40V : 

HIGH VOLTAGE ......... 2.22 eae 80 V (MIN) LV... | PHYSICAL DIMENSIONS 
HIGH CURRENT SATURATION VOLTAGE . . . . 1.5 V (MAX) V.,(sat) @ 5.0A | (in accordance with JEDEC TO-59 outline) 
HIGH FREQUENCY ............2005 60 AND 70 MHz (MIN) f, 

BETA GUARANTEED @ 3 POINTS. ..... + 50 mA, 2.5 A AND 5.0A 

ISOLATED COLLECTOR PACKAGE........ NO ISOLATING HARDWARE REQUIRED 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature ? —65°C to +200°C 
Operating Junction Temperature | : —65°C to +200°C 3 Leaos 28 pia 


Lead Temperature (Soldering, 60 second time limit) +300°C 


Maximum Power Dissipation | 
Total Dissipation at 50°C Case Temperature, V.- = 40 V 50 Watts 
(See Maximum Permissible Power Curve and Note 4) | 


Maximum Voltages and Current 


Voes Collector to Emitter Voltage 100 Volts ase sl Sta oes Gai 

Veco Collector to Emitter Voltage (Note 2) ; 80 Volts ee ee en 
Veso Emitter to Base Voltage 6.0 Volts | . 
Ie Collector Current 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| 2N5002 2N5004 ; 
SYMBOL CHARACTERISTIC _ TYP. MAX. _ TYP. MAX. UNITS TEST CONDITIONS 


Vero (sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 80 Ik=100mA [,=0 

BV crs Collector to Emitter Breakdown Voltage 100 Vag = 0 

BVe85 Emitter to Base Breakdown Voltage 6.0 : I; =1.0mA 
DC Pulse Current Gain (Note 3) | 20 . ale Voz = 5.0V 


DC Pulse Current Gain (Note 3) 30 = 2. Veg = 5.0 V 
DC Pulse Current Gain (Note 3) 15 —#2 Veep = 5.0V 
DC Pulse Current Gain (Note 3) 20 | OA Vee = 5.0V 
High Frequency Current Gain (f = 20 MHz) 3.0 : : : ; Vop = 5.0V 
Vo, (sat) Pulsed Collector Saturation Voltage (Note 3) Volts 2. Ip = 0.25A 
Vo,_(sat) Pulsed Collector Saturation Voltage (Note 3) : : Volts i ls =O0.54A 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 : 
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ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5002 2N5004 
SYMBOL -—CHARACTERISTIC | MIN. TYP. MAX. MIN. TYP. UNITS TEST CONDITIONS 


Vp_ (sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(on) Pulsed Base Emitter ‘‘ON” Voltage (Note 3) 


lees Collector Cutoff Current 

ee __ Emitter Cutoff Current 

logy (150° C) ~ Collector Reverse Current 
Co Collector to Base Capacitance 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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| FAIRCHILD TRANSISTORS 2N5002 + 2N5004 | 


TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5002 + 2N5004 
TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5003 - 2N5005 
50 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


SEE 2N5002 - 2N5004 FOR NPN COMPLEMENT 


FEATURES 
e HIGH POWER --50 WATTS @ 7, = 50°C, V.-=-— 40V | PHYSICAL DIMENSIONS 
© HIGH VOLTAGE -- —80V (MIN) LV... | (in accordance with JEDEC TO-59 outline) 


e HIGH CURRENT SAT. VOLTAGE .- —1.5V (MAX) V,,(sat) @ 5.0A 

e HIGH FREQUENCY - - 60 AND 70 MHz (MIN) f, 

BETA GUARANTEED @ 3 POINTS - -50 mA, 2.5 A AND 5.0A 

e ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures wieape colo ni 
Storage Temperature — 65°C to +200°C = 
Operating Junction Temperature — 65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) +-300°C 


Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, V.- =— 40V 530 Watts SAP TCOEED) 
(See Maximum Permissible Power Curve and Note 4) 


NOTES: Ail dimensions in inches — 
All leads electricatly isolated from case 


Maximum Voltages and Current 


Voes ' Collector to Emitter Voltage — 100 Volts Package weight is 6.44 grams 
Vero Collector to Emitter Voltage (Note 2) — 80 Volts 
Veso Emitter to Base Voltage — 5.5 Volts 
le Collector Current 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
—— | . — ~ 2N5003 ~~ 9N5005 | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. . UNITS TEST CONDITIONS i 


Collector to Emitter Sustaining Voltage (Notes 2 and 3) | | I,.=100mA 1,=0 
Collector to Emitter Breakdown Voltage l-=10mA_ V,=0 
Emitter to Base Breakdown Voltage —5.5 . Ig = 0° I. =1.0mA 
DC Pulse Current Gain (Note 3) 20 (32 Ip =50mA Voge = —5.0V 
DC Pulse Current Gain (Note 3) 30 50 lo=25A  Vop=—5.0V 
DC Pulse Current Gain (Note 3) 15 = 32 90 Ip =2.5A Vop = — 5.0V 
DC Pulse Current Gain (Note 3) 20 «38 , 77 1¢=5.0A 8 Vo-=—5.0V 
High Frequency Current Gain (f = 20 MHz) 3.0 4.05 4.85 lop=05A 9 Vop=—5.0V 
Pulsed Collector Saturation Voltage (Note 3) ~ = 0.45 —0.75 —0.45 —0.75 Volts I, =2.5A I, = 0.25A 

_ Pulsed Collector Saturation Voltage (Note 3) | -0.9 -15 -0.9 -—15 Volts I, =5.0A 1, 0.5A 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 
Vee (sat) 
Vpe(sat) 


Vee (on) 


Ices 


leso 


Ioe(150°C) 


Cop 


NOTES: 


CHARACTERISTIC 


Collector Cutoff Current 
Emitter Cutoff Current 


Collector Reverse Current 


2N5003 2N5005 


MIN. TYP. MAX. MIN. TYP. MAX. ~ UNITS 


Pulsed Base Saturation Voltage (Note 3) —1.1 —1.45 —j.1 -—145 Volts 
Pulsed Base Saturation Voltage (Note 3) —1.55 —2.2 —1.55 ~—2.2 Volts 
Pulsed Base Emitter “ON” Voltage (Note 3) ~— 1.45 —1.45 Volts 


0.006 1.0 0.006 1.0 uA 


1.0 1.0 uA 


500 900 uA 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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Collector to Base Capacitance 170 250 170 = 250 pF 


TEST CONDITIONS 


1, = 0.25A 


I, =0.5A 


Vee = 0 


Veg = —10V 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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FAIRCHILD TRANSISTORS 2N5003 + 2N5005 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 
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~2N5006 - 2N5008 
100 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


SEE 2N5007 e« 2N5009 FOR PNP COMPLEMENT 


HIGH POWER - - 100 WATTS @ T, = 50°C, Vo, = 40V | 
HIGH VOLTAGE -- 80V (MIN) LVce | PHYSICAL DIMENSIONS 
HIGH CURRENT SATURATION VOLTAGE - - 1.5 VOLTS (MAX) V.,(sat) @ 10A sui epecies) 
HIGH FREQUENCY - - 30 AND 40 MHz (MIN) f, | | 

BETA GUARANTEED AT 3 POINTS - - 100 mA, 5.0A AND 10A 

ISOLATED COLLECTOR PACKAGE - - NO ISOLATING HARDWARE REQUIRED 
DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


Emitter 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature ~ —65°C to +200°C 
Operating Junction Temperature — 65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) | +300°C 

Maximum Power Dissipation . 

Total Dissipation at 50°C Case Temperature, V., = 40V 100 Watts a SNe 
(See Maximum Permissible Power Curve and Note 4) / | | (COATED) 

Maximum Voltages and Current | NOTES AL demesne nches 
Vegs Collector to Emitter Voltage | 100 Volts Pacage weigh is 141 grams 
Vero Collector to Emitter Voltage (Note 2) | 80 Volts | _ 
Vero Emitter to Base Voltage . 6.0 Volts 
Io Collector Current | 10 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


| 2N5006 ts 2N5008 - | 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vero (sust) Collector to Emitter Sustaining Voltage (Notes 2 and 3). : Volts 1, =200mA I[,=0 

BV ces Collector to Emitter Breakdown Voltage ' | — Volts Ie =10mA Vy =0 

BVes6 Emitter to Base Breakdown Voltage 60 6 Volts I, =0 I. = 1.0 mA 

| DC Pulse Current Gain (Note 3) | Ip =100mA VQ. =5.0V 
DC Pulse Current Gain (Note 3) | IG = 500A: Vp =5.0V 


DG Pulse Current Gain (Note 3) ! | In =5.0A Veg = 9.0V 
DC Pulse Current Gain (Note 3) | lL=10A Vo = 5.0V 
High Frequency Current Gain (f = 20 MHz) | B Ig = 2.00 Veg = 5.0V 
Pulsed Collector Saturation Voltage (Note 3) : : 9 Volts I, =5.0A I, =O0.5A 
Pulsed Collector Saturation Voltage (Note 3) AL Volts I, =10A 1,=1.0A 


Additional Electrical Characteristics on page 2 . | *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) » 


| | — 2N5006 2N5008 | 
SYMBOL CHARACTERISTIC MIN, TYP, MAX. MIN. TYP. MAX. — UNITS TEST CONDITIONS 


Vp_(sat) Pulsed Base Saturation Voltage (Note 3) 
Vog(Sat) Pulsed Base Saturation Voltage (Note 3) 
Vpe(on) Pulsed Base Emitter ‘ON’ Voltage (Note 3) 
lees Collector Cutoff Current 

leno Emitter Cutoff Current 


logx(150°C) Collector Reverse Current 


Cu Collector to Base Capacitance (f = 1.0 MHz) 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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_ FAIRCHILD TRANSISTORS 2N5006 +» 2N5008 


TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 
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*Single family characteristic on Transistor Curve Tracer. 
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~  2N5007 + 2N5009 
100 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5006 * 2N5008 FOR NPN COMPLEMENT 


HIGH POWER ........22 2200s 100 WATTS AT T, = 50°C, Vo, = —40V 


@ 

© HIGH VOLTAGE.............-.. —80 V (MIN) LV ce, Bb iets eee 
¢ HIGH CURRENT SATURATION VOLTAGE . . . —1.5 V (MAX) Vog),,1 AT 10 A 

e HIGH FREQUENCY .............. 30 AND 40 MHz (MIN) f, 

¢ BETA GUARANTEED AT 3 POINTS...... 100 mA, 5.0 A AND 10 A 

e ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED 

¢ DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) | EMITTER } ' 
a “COLLECTOR 
Maximum Temperatures as. \ -Lead No 3 
Storage Temperature —65°C to +200°C ee "4 
Operating Junction Temperature —65°C to +200°C aaa) ae 
Lead Temperature (Soldering, 60 seconds time limit) +300°C 063 
Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, V., = —40 V 100 Watts 


(See Maximum Permissible Power Curve and Note 4) 
Maximum Voltages and Current | 


Vegs Collector to Emitter Voltage —100 Volts = 

Ve. Collector to Emitter Voltage (Note 2) — 80 Volts oo 

Ving Emitter to Base Voltage —5.5 Volts a 

le Collector Current 10 Amps rena aly aoe 


Package weight 1s 141 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. © MAX. — UNITS TEST CONDITIONS 
Veo jsus} Collector to Emitter Sustaining Voltage (Notes 2 and3) —80 —80 Volts !,=200mA 1,=0 
BV ces Collector to Emitter Breakdown Voltage — 100 —100 Volts IL=10mA_ V,-=0 
BV e260 Emitter to Base Breakdown Voltage —9.9 —3.9 Volts IL = 0 |, = 1.0 mA 
hee DC Pulse Current Gain (Note 3) 20 50 | Io =100mA VQ. =—5.0V 
Hee DC Pulse Current Gain (Note 3) 30 90 70 200 IL =5.0A Veg = —9.0V 
hee(—99°C) DC Pulse Current Gain (Note 3) 12 35 | IL =95.0A Veep = —9.0V 
Hee DC Pulse Current Gain (Note 3) 20 45 IL =10A Von = 5.0 V 
hy, High Frequency Current Gain (f = 20 MHz) 1.5 2.0 I, = 2.0A Vor = —9.0V 
Veetsat Pulsed Collector Saturation Voltage (Note 3) —0.9 — —0.9 Volts IL =95.0A |, =0.5A 
Voe(sat) Pulsed Collector Saturation Voltage (Note 3) ‘ —1.5 —1.5 Volts IL =10A I, =1.0A 
Additional Electrical Characteristics on page 2 *Planar is a eatenise Fairchild process. 
HE-AIRCHILD 
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FAIRCHILD TRANSISTORS 2N5007 +» 2N5009 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
2N5007 2N5009 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. = MAX. UNITS 
Vpe(sat) Pulsed Base Saturation Voltage (Note 3) —1.8 —1.8 Volts 
Veetsaty Pulsed Base Saturation Voltage (Note 3) —2.2 —2.2 Volts 
Veeton) Pulsed Base Emitter “ON” Voltage (Note 3) | —1.8 —1.8 Volts 
legs Collector Cutoff Current 1.0 1.0 LA 
leno Emitter Cutoff Current 1.0 1.0 LA 
logy (150°C) Collector Reverse Current 900 900 LA 
Co, Collector to Base Capacitance (f = 1.0 MHz) 900 900 pF 
- e 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 


(2) This rating refers to a high current point where collector to emitter voltage is lowest. 
(3) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


TEST CONDITIONS 


I. =5.0A 
IL =10A 
I. =5.0A 
Vo, = —60V 
IL=0 
Veg = —60V 
I= 0 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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1, = 0.5A 
I, = 1.0A 
Voge = —5.0V 
Vor = 0 

Vip = —4.0V 
Vip = —2.0V 
Veg = —10V 


Tc -CASE TEMPERATURE-°C 


2N5083 * 2N5084 « 2N5085 
35 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e HIGH VOLTAGE ..... 150 AND 120 VOLT (MIN) BV_,., 80 AND 60 VOLT (MIN) LVQ¢5 

© LOW Vora sss 1.0 VOLT (MAX) AT I. = 10 A, 1, = 2.0A | _ PHYSICAL DIMENSIONS 

e HIGH SPEED ...... MAX. t,, OF 350 ns AND t,,, OF 650 ns ATI, = 5.0A,1,=0.5A unreceordanice witiyJEDEE 1O-o a ourline! 
e HIGH FREQUENCY . . . f, = 50 AND 80 MHz (MIN) 

e LOW LEAKAGE ..... MAX. Io¢5 OF 100 A AT 150°C AS A RESULT OF 


PLANAR CONSTRUCTION 


Emitter 


ABSOLUTE MAXIMUM RATINGS (Note 1) | Lead No. 1“ IN] 
Maximum Temperatures 
Storage Temperature Range —65°C to +200°C 
Operating Junction Temperature +200°C 
Lead Temperature (Soldering, 60 second time limit) +300°C 3 Leaps 268 pia, 
Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 35 Watts 
2N5083 
Maximum Voltages and Currents 2N5084 2N5085 SatHb (COATED) 
Vero Collector to Base Voltage 120 Volts 150 Volts Pee | 
Vero Collector to Emitter Voltage (Note 4) 60 Volts 80 Volts | ~ pi ised rec rcaiiy sented Heel cde 
Ves6 Emitter to Base Voltage 6.0 Volts 6.0 Volts Nene eety ee 
le Collector Current 10 Amps 10 Amps 
lp Base Current 2.0 Amps 2.0 Amps 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS . AX 


BVcrs Collector to Emitter 2N5083 
Breakdown Voltage 2N5084 
2N5085 


Veeorsus) Collector to Emitter 2N5083 © 
Sustaining Voltage 2N5084 
(Notes 4 and 5) 2N5085 


BV E86 Emitter to Base Voltage «6. ; I; =1.0mA 
lees Collector Reverse Current 2N5083 V..=0 
2N5084 ) | BE 
| | 2N5085 Vee = 0 
Emitter Reverse Current | | c= Vig = 4.0V 


D.C. Pulse Current Gain 2N5084 Veep = 2.0V 
(Note 5) 2N5083 : 
2N5085 Vee = 2.0V 


Voe(sat) Pulsed Collector Saturation Voltage (Note 5) . ; I, = 2.0A 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) I, = 2.0A 
Vee {sat} Pulsed Collector Saturation Voltage (Note 5) | I, =O0.5A 
Vee(sat) Pulsed Base Saturation Voltage (Note 5) : 1 I, = 0.5A 
Cy Collector to Base Capacitance Vog = 10V 
Cor Emitter to Base Capacitance | = Vig = 0.5 V 


Notes on Page 2 Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5083 - - 2N5085 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) | 


SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 


Delay Time (Note 6) 
Rise Time (Note 6) 
Storage Time (Note 6) 


Fall Time (Note 6) 


High Frequency Current 2N5084 


Gain (f = 20 MHz) 2N5083 

2N5085 

hee(—55°C) D.C. Pulse Current Gain 2N5084 
(Note 5) 2N5083 

a 2N5085 

Ices(150°C) Collector Reverse Current 2N5083 
2N5084 

2N5085 


MAXIMUM PERMISSIBLE DC FORWARD BIAS POWER DISSIPATION 
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Vor ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) See Maximum Permissible D.C. Forward Bias Power Dissipation graph. 

(4) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(6) Test conditions are given in the switching circuit. 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION — 


ic ~ COLLECTOR CURRENT - AMPS 
Ie - COLLECTOR CURRENT - AMPS 


LTA 


Veg ~ COLLECTOR TO EMITTER VOLTAGE - VOLTS 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 


Ie- COLLECTOR CURRENT - AMPS 
1c ~ COLLECTOR CURRENT - AMPS 


LT VAAN 
Fs 


, . 1. . 2.0 
Vog 7 COLLECTOR - EMITTER VOLTAGE - VOLTS 


2N5083 * 2N5085 


COLLECTOR. CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION ACTIVE REGION 


VAS 


Ie ~ COLLECTOR CURRENT - AMPS 


Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS | Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
SATURATION REGION - SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS* 
ACTIVE REGION 


1. 
Ce 


Ic ~ COLLECTOR CURRENT - AMPS 
Ie ~ COLLECTOR CURRENT - AMPS 


Veg ~ COLLECTOR - EMITTER ne VOLTS 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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Veg ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 


*Single family characteristics on Transistor Curve Tracer 


2N5084 | 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION © a ACTIVE REGION 
yy 0.8 
= 
ae 
| 0.4 
» 0.2 a 
aon asl ee ee 
el 
Veg - COLLECTOR - EMITTER VOLTAGE - VOLTS : Vee 7 eolicige tn EMITTER © re = ie 
COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS* 
eal kd REGION m SATURATION REGION 
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he ~ COLLECTOR - EMITTER VOLTAGE - VOLTS Vee ~ COLLECTOR - EMITTER VOLTAGE - VOLTS 
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Voetsat) ~ COLLECTOR SATURATION VOLTAGE - VOLTS 
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2N5083 « 2N5085 
DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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2N5084 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


| GAIN BANDWIDTH PRODUCT 
VERSUS 
COLLECTOR aha 
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COLLECTOR CUTOFF CURRENT 
VERSUS 
AMBIENT TEMPERATURE 


lego ~ COLLECFOR CUTOFF CURRENI - nA 


T, - AMBIENT TEMPERATURE - 6 


COLLECTOR CURRENT VERSUS 
BASE EMITTER VOLTAGE 


1.6 2. 


Veg ~ BASE - EMITTER VOLTAGE - VOLTS 


0 


SWITCHING TIME TEST CIRCUIT 


PW = 10 us 
Rise Time = 20 ns 
Duty Cycle = 1% 
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~4.0V 


+20V 


OUTPUT 


To sampling scope 


Input Impedance = 10 Meg Q 


2N5147 + 2N5149 
6 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
| SEE 2N5148 - 2N5150 FOR NPN COMPLEMENT 


e HIGH POWER..........2.2000: 6 WATTS AT T, = 50°C, Vo, = —40V ) 

e HIGH VOLTAGE......... Pere —B0V(MIN)LVgzg | PHYSICAL DIMENSIONS 
¢ HIGH CURRENT SATURATION VOLTAGE . . . —0.85V (MAX) Vcei.a1) AT Ic = 2.0A  SEDEG HO-39; outline 

e HIGH FREQUENCY .............. 50 AND 60 MHz (MIN) f, di | 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 1.0A AND 2.0A 350% | 355 | 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures i | 
Storage Temperature —65°C to +200°C 


Operating Junction Temperature . —65°C to +200°C 
_ Lead Temperature (Soldering, 60 second time limit) +300°C 
Maximum Power Dissipation 

Total Dissipation at 50°C Case Temperature, V., = —-40 V 6.0 Watts 


at 25°C Ambient Temperature — 1.0 Watt 
(See Maximum Permissible Power Curve and Note 4) | 


‘COLLECTOR 


Maximum Voltages and Current 040 


Vees Collector to Emitter Voltage | | —100 Volts 028 029 

Vero Collector to Emitter Voltage (Note 2) | —80 Volts NOTES: | 

Veso Emitter to Base Voltage | —5.5 Volts ; feats ere gold clated Kove 

le Collector Current 2.0 Amps Lead No. 3 internally connected to case. 


Package weight is 1.23 grams. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5147 —-2N5149 | 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
VeEo (sus) Collector to Emitter Sustaining Voltage (Notes 2 & 3) —80 | I, =0 
BVces Collector to Emitter Breakdown Voltage —100 | | | Veg =O 
Emitter to Base Breakdown Voltage —5.9 at = Il, = 1.0 mA 
DC Pulse Current Gain (Note 3) 20 «39 | 85 Veg = —5.0V 


DC Pulse Current Gain (Note 3) 300s 40 87 Vog = 9.0 V 
DC Pulse Current Gain (Note 3) 15 (24 520 | Vop = —5.0V 
DC Pulse Current Gain (Note 3) _ 15 28 50 _ Vop = —5.0V 
High Frequency Current Gain (f = 20 MHz) —«AB ; 6.1 Veg = —5.0V 
Voe(sat) Pulsed Collector Saturation Voltage (Notes 3 & 5) . 0.38 —0.46 —0.38 —0.46 Volts .. [p= O1A 
Voetsat) Pulsed Collector Saturation Voltage (Notes 3 & 5) —0.73 —0.85 —0.73 —0.85 Volts I, =O0.2A 


Additional Electrical Characteristics on page 2 Notes on page 2. *Planar is a patented Fairchild process. 
—-AIiRCRrHILD 
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FAIRCHILD TRANSISTORS 2N5147 + 2N5149 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


| 2N5147 2N5149 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage. (Notes 3 and 5) 96 —1. 96 —1. , I, =O.1A 
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) —l. : ; I, =O0.2A 
VeE(on} Pulsed Base Emitter “ON” Voltage (Notes 3 and 5) io. nto Veg = —5.0V 
logs Collector Cutoff Current 0021. Vez = 0 
leas . Emitter Cutoff Current : Oo o= Veg = —4.0V 
lery(150°C) Collector Reverse Current | UA Nop = Veg = —2.0V 
Co. Collector to Base Capacitance | Veg = —10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction to ambient thermal resistant is 175°C/Watt. 

(5) Vge(on) and saturation voltages measured 14” from header. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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FAIRCHILD TRANSISTORS 2N5147 + 2N51490 | 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * COLLECTOR CHARACTERISTICS * 
: SATURATION REGION SATURATION REGION SATURATION REGION 
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BASE CHARACTERISTICS* BASE CHARACTERISTICS* 
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COLLECTOR TO BASE CAPACITANCE . GAIN BANDWIDTH PRODUCT 
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| *Single Family Characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N5147 - 2N5149 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5147 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* 
ACTIVE REGION ACTIVE REGION 


I¢ COLLECTOR CURRENT —AMPS 
I¢~ COLLECTOR CURRENT —AMPS 
T¢-COLLECTOR CURRENT— AMPS 


0 -20 -40 -60 ~-80 -10 0 20 -40 -60 -80 -10 0 20 -40 “60 80 -10 
Vop— COLLECTOR TO EMITTER VOLTAGE —VOLTS Veg ~COLLECTOR TO EMITTER VOLTAGE -- VOLTS Veg ~ COLLECTOR TO EMITTER VOLTAGE — VOLTS 
DC PULSE CURRENT GAIN SWITCHING TIMES VERSUS 


COLLECTOR CURRENT 


hpp—DC PULSE CURRENT GAIN 
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I¢-COLLECTOR CURRENT —- AMPS I¢- COLLECTOR CURRENT — AMPS 
2N5149 
COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS® 
7 ACTIVE REGION ACTIVE REGION ACTIVE REGION 
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I¢-COLLECTOR CURRENT— AMPS 
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*Single Family Characteristics on Transistor Curve Tracer. 
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2N5148 - 2N5150 
6 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5147 « 2N5149 FOR PNP COMPLEMENT 


e HIGH POWER .............. . . 6.0 WATTS AT T, = 50°C, Veg = 40 V 

e HIGH VOLTAGE................ 80 V (MIN) LVceo PV OIC OT DIMENSIONS 
e HIGH CURRENT SATURATION VOLTAGE . . . 0.85 V (MAX) Vo,,,,;, AT 2.0 A JEDEC (TO-39) outline 

e HIGH FREQUENCY .............. 50 AND 60 MHz (MIN) f, 30 Diy reaerpe 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 1.0 A AND 2.0 A saxit eas 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +-200°C 

Operating Junction Temperature —65°C to +200°C 

Lead Temperature (Soldering, 60 second time limit) -+300°C 
-Maximum Power Dissipation (Note 4) 

Total Dissipation at 50°C Case Temperature, V., = 40 V 6.0 Watts 

at 25°C Ambient Temperature 1.0 Watt 


COLLECTOR 


Maximum Voltages and Current 


Vees Collector to Emitter Voltage 100 Volts NOTES: All dimensions im inches 

Woes Collector to Emitter Voltage (Note 2) | —  80-Volts | Leno, teraly connected tase 
Veso Emitter to Base Voltage 6.0 Volts | 

lo > Collector Current 2.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


ma | 2N5148 2N5150 ma 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee sus} Collector to Emitter Sustaining Voltage (Notes 2 and3) 80 i, = 100 mA |, =0 

BV crs | Collector to Emitter Breakdown Voltage 100 Ic =10mA V,.=0 
BVe85 Emitter to Base Breakdown Voltage 6.0 : Ic =0 I. =1.0mA 
hee DC Pulse Current Gain (Note 3) 20 Ik =50mA VQ. =5.0V 
hee DC Pulse Current Gain (Note 3) — 30 lp =10A Vp =5.0V 
he-(—-55°C) DC Pulse Current Gain (Note 3) 15 | lc =10A VQ =5.0V 
hee DC Pulse Current Gain (Note 3) 15 | b=20A Vo=50V 
hy. High Frequency Current Gain (f = 20 MHz) © 2.5 : . : llh=02A Vo =5.0V 
Voe(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) Ic =10A 1,=0.1A 
Vee tsat} Pulsed Collector Saturation Voltage (Notes 3 and 5) Ie=20A 11,=0.2A 


Additional Electrical Characteristics on page 2 | | | *Planar is a patented Fairchild process. 


Notes on page 2 


-AIRCHILD 


SEMICONDUCTOR 
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| FAIRCHILD TRANSISTORS 2N5148 + 2N5150 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5148 2N5150 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 0. . : I, = O.1A 
Vee (sat) Pulsed Base Saturation Voltage (Notes 3 and 5) =z 2. I, =O0.2A 
Vpe(on) Pulsed Base Emitter “ON” Voltage (Notes 3 and 5) : : | : Vee = 5.0 V 


lees Collector Cutoff Current ms Vee = 0 

leno Emitter Cutoff Current ; - : Veg = 5.0V 
loex(4+150°C) Collector Reverse Current = Veg = 2.0V 
Ca Collector to Base Capacitance | Vog = 10V 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
_ (3) Pulse Conditions: length = 300s; duty cycle = 1%. 
(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum per- 
missible power under pulsed or reversed biased operating conditions. 
(5) Vee(on) and saturation voltages measured 14” from header. 
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FAIRCHILD TRANSISTORS 2N5148 - 2N5150 


TYPICAL ELECTRICAL CHARACTERISTICS | 


COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS* COLLECTOR CHARACTERISTICS? 
SATURATION REGION SATURATION REGION SATURATION ao 
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FAIRCHILD TRANSISTORS 2N5148 » 2N5150 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS® 
SATURATION REGION 
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2N5148 


COLLECTOR CHARACTERISTICS*® 
SATURATION REGION: 
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COLLECTOR CHARACTERISTICS® 
SATURATION REGION 
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2N5150 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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2N5151 + 2N5153 
10 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5152 e 2N5154 FOR NPN COMPLEMENT 


e HIGH POWER..............255 10 WATTS AT T, = 50°C, Vo, = —40V 

e HIGH VOLTAGE................+ —80V (MIN) LVQc5 

e HIGH CURRENT SATURATION VOLTAGE . . . — 1.5 V (MAX) Vo;,,.: AT 5.0A PHYSICAL DIMENSIONS 
e HIGH FREQUENCY ............ . » 60 AND 70 MHz (MIN) f, JEDEC (TO-39) outline 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 2.5A AND 5.0A 370 oy, 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


$$$» 
so Fon 


3 Leans 


oe 
sem DD 


Storage Temperature —65°C to +200°C BiG 
Operating Junction Temperature —65°C to +200°C 
Lead Temperature (Soldering, 60 second time limit) +-300°C 
Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, V., = —40V 10 Watts 
| (See Maximum Permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Current fereees 
Vers Collector to Emitter Voltage —100 Volts 
Vocro Collector to Emitter Voltage (Note 2) —80 Volts NOTES: Aldimensionsin mcnes 
Veso Emitter to Base Voltage —5.5 Volts Reed fo. les nolie canneelo te ca 
lo Collector Current 9.0 Amps | 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5151 2N5153 
MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


SYMBOL CHARACTERISTICS 


TEST CONDITIONS 


Veo {sus} Collector to Emitter Sustaining Voltage (Notes 2 and 3) —80 | | I, =0 

BVcrs Collector to Emitter Breakdown Volage —100 Vee = 0 

BV-50 Emitter to Base Breakdown Voltage 55 |. = 1.0 mA 

hee DC Pulse Current Gain (Note 3) 20 82 133 Vop = —5.0V 

h. DC Pulse Current Gain (Note 3) ) 30 50 114 200 Vee = —5.0V 

he-(—55°C) DC Pulse Current Gain (Note 3) 15 32 90 Veg = —5.0V 
DC Pulse Current Gain (Note 3) 20 «38 | 77 Vop = —5.0V 
High Frequency Current Gain (f = 20 MHz) 4.05 4.85 Vop = —5.0V 

Voe;sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) —0.45 —0.75 —0.45 —0.75 Volts I, = 0.25A 

Voe(sat} Pulsed Collector Saturation Voltage (Notes 3 and 5) —0.9 —15 —09 —15 Volts I, =O.5A 


Additional Electrical Characteristics on page 2 *Pianar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS 


Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 
Vee(sat) Pulsed Base Saturation Voltage (Notes 3 and 5) 


Vee (on) Pulsed Base Emitter “On’’ Voltage ( 
logs Collector Cutoff Current 

lego Emitter Cutoff Current 

logy (150°C) —- Collector Reverse Current 

Cor Collector to Base Capacitance 


NOTES: 
(1) These ratings are limiting values above which the servicea 


(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(3) Pulse Conditions: length == 300 us; duty cycle = 1%. 


(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 


power under pulsed or reversed biased operating conditions. 
(5) Vee(on) and saturation voltages measured 14” from header. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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—1.55 —2.2 —1.55 —2.2 
Notes 3 and 5) —1,45 —1.45 
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UNITS 
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TEST CONDITIONS 


Tc — CASE TEMPERATURE — °C 


COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
SATURATION REGION 
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FAIRCHILD TRANSISTORS 2N5151 - 2N5153 


TYPICAL ELECTRICAL CHARACTERISTICS 


| 2N5151 
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2N5152 « 2N5154 
10 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
| SEE 2N5151 ¢ 2N5153 FOR PNP COMPLEMENT 


e HIGH POWER ........2-e20058: 10 WATTS AT T, = 50°C, Vo, = 40 V 
e HIGH VOLTAGE... ..... 0202 ceee 80 V (MIN) LV.., 
¢ HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vcz,..1) AT 5.0 A Bieter econ ails 
e HIGH FREQUENCY .........2000:, 60 AND 70 MHz (MIN) f, JEDEG. 170;89) “outline 
e BETA GUARANTEED AT 3 POINTS. ..... 50 mA, 2.5 A AND 5.0A "350 OVA |p 338 335, el =] 
e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 
:009 
ABSOLUTE MAXIMUM RATINGS (Note 1) | Pres 
Maximum Temperatures ee sy 
Storage Temperature —65°C to +200°C 019 pa 
Operating Junction Temperature —65°C to +200°C ve 
Lead Temperature (Soldering, 60 second time limit) . +300°C 
Maximum Power Dissipation (Note 4) 
Total Dissipation at 50°C Case Temperature, V., = 40V 10 Watts 
(See Maximum Permissible Power Curve) 
Total Dissipation at 25°C Ambient Temperature 1.0 Watt 
Maximum Voltages and Current | 
Vos Collector to Emitter Voltage 100 Volts 
Vero Collector to Emitter Voltage (Note 2) 80 Volts ONS CesdgaregldsategROVAR 
Veso Emitter to Base Voltage 6.0 Volts ae al 
Ie Collector Current 5.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5152 —  2N5154 | 
SYMBOL CHARACTERISTICS : MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Veeo sus} Collector to Emitter Sustaining Voltage (Notes 2 and3) 80 | I, = 100 mA |, =0 
BV ors Collector to Emitter Breakdown Voitage 100 | Ip=10mA Vz = 
BV-36 Emitter to Base Breakdown Voltage 6.0 é Il =0 I. =1.0mA 
DC Pulse Current Gain (Note 3) 20 lp =50mA Vo =5.0V 
DC Pulse Current Gain (Note 3) 30 lb =25A Vo =5.0V 
DC Pulse Current Gain (Note 3) | 15 Ip =25A Vo =5.0V 
DC Pulse Current Gain (Note 3) 20 lb =50A VQ =5.0V 
High Frequency Current Gain (f = 20 MHz) 3.0 ; ; ; Ik=O05A Vo=5.0V 
Voetsat) Pulsed Collector Saturation Voltage (Notes 3 and 5) k . : . — Ic=25A 1,=0.25A 
Vee(sat) Pulsed Collector Saturation Voltage (Notes 3 and 5) F : F . IK =50A 1,=0.5A 


Additional Electrical Characteristics on page 2 | *Planar is a patented Fairchild process. 
Notes on page 2 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Veetsat} 


Voe(sat) 
Vee(on) 


Ices 


leBo 
logy (+150°C) 
Co, 


NOTES: 


- CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. 


2N5152 2NS5154 


Pulsed Base Saturation Voltage (Notes 3 and 5) 
Pulsed Base Saturation Voltage (Notes 3 and 5) 
Pulsed Base Emitter ‘‘ON” Voltage (Notes 3 and 5) 
Collector Cutoff Current 

Emitter Cutoff Current 

Collector Reverse Current 

Collector to Base Capacitance 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(3) Pulse Conditions: length = 300us; duty cycle = 1%. 


(4) Device is thermally limited under free air (ambient) operating conditions. Maximum junction-to-ambient thermal resistance is 175°C/Watt. Contact factory for maximum permissible 


power under pulsed or reversed biased operating conditions. 
(5) Vee(on) and saturation voltages measured 14” from header. 
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FAIRCHILD TRANSISTORS 2N5152 + 2N5154 
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TEST CONDITIONS 


lg =2.5A 
Ic = 5.0A 
Ip =2.5A 
Veg = 60V 
Ic =0 


I; =0 
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Tc — CASE TEMPERATURE — °C 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS* 
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~ 2N5264 
NPN HIGH VOLTAGE-HIGH CURRENT TRANSISTOR 


DIFFUSED SILICON PLANAR* EPITAXIAL DEVICE 


e HIGH VOLTAGE ... . 300 V BV;,,., 180 V LV.., | PHYSICAL DIMENSIONS 
e HIGH CURRENT ... MAX. Voe(sat} OF 1.25 VATIL=7.0A,1,=0.7A | in accordance with 
e HIGH SPEED ..... MAX. t, OF 1.0 us AT 1, = 7.0A, |, = +0.7A JEDEC (TO-3) outline 
; (Gone Foc MAX. DIA. 
.135 MAX. as | 
‘as 320 
ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures : | ir ; ale 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature +200°C 
Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 87 Watts 658 
(See Safe Operating Area) 9b 
; : : (2 Holes) 
Junction to Case Thermal Resistance . 2.0°C/W : Shia 
Maximum Voltages and Currents 
Veso Collector to Base Voltage | oo 300 Volts 
VocEo Collector to Emitter Voltage 180 Volts 
Veo Emitter to Base Voltage 9.0 Volts 
Ic cole tien es ‘| NOTES: All dimensions in inches 
Is Base Current 2.0 Amps Leads 1 and 2 electrically isolated from case 


Case is third electrical connection (Collector) 
Leads are nickel alloy 
Package weight 8.71 grams 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL. | CHARACTERISTIC ; ; : UNITS TEST CONDITIONS 


BV crs Collector to Emitter Breakdown Voltage 
Vee (sat} Pulsed Collector Saturation Voltage (Note 3) 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 
logs Collector Cutoff Current 
BV E86 Emitter to Base Breakdown Voltage 
leBo Emitter Cutoff Current 
hee DC Pulse Current Gain (Note 3) — 
Vee jsus) Collector to Emitter Sustaining Voltage 
logs (150°C) Collector Cutoff Current 
Voe(sat) Pulsed Collector Saturation Voltage (Note 3) 
VeE(sat) Pulsed Base Saturation Voltage (Note 3) 
Collector to Base Capacitance 
High Frequency Current Gain (f = 20 MHz) 
Turn On Time 
Storage Time 
Fall Time 
Turn On Time 
Storage Time : JA, | 
Fall Time | i: OA, Ip, = 15, = 0.1A 


NOTES: *Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) The maximum power dissipation rating is the greatest allowable DC power. Maximum allowable power dissipation at any operating voltage is determined from the ‘‘Forward | 
Biased Safe Operating Area’’ curve. 

(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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MAXIMUM ALLOWABLE POWER DISSIPATION - WATTS 


PULSED FORWARD BIASED 
SAFE OPERATING AREA 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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HIGH POWER 
HIGH VOLTAGE 
HIGH CURRENT SATURATION VOLTAGE... 
HIGH FREQUENCY 
BETA GUARANTEED AT 3 POINTS 
ISOLATED COLLECTOR PACKAGE 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 


50 WATTS AT T, = 50°C, Vo, = 40 V 
100 V (MIN) LVocg 

1.5 V (MAX) Voei.a4 AT 5.0 A 

60 AND 70 MHz (MIN) f, 

50 mA, 2.5 A AND 5.0 A 

NO ISOLATING HARDWARE REQUIRED 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


Lead Temperature (Soldering, 60 seconds time limit) 


Maximum Power Dissipation 


Total Dissipation at 50°C Case Temperature, V.. = 40 V 


(See Maximum Permissible Power Curv 
Maximum Voltages and Current 


e and Note 4) 


Ves Collector to Emitter Voltage 

Vero Collector to Emitter Voltage (Note 2) 
Vigo Emitter to Base Voltage 

le Collector Current 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Collector to Emitter Sustaining 
Collector to Emitter Breakdown 


Veo (sus) 
BVces 


BV E80 
DC Pulse Current Gain (Note 3) 
DC Pulse Current Gain (Note 3) 
DC Pulse Current Gain (Note 3) 
DC Pulse Current Gain (Note 3) 
High Frequency Current Gain (f 


hee 
hee 
hee 
hy 


Voetsaty 


e 


Vee (sat) 


Additional Electrical Characteristics on page 2 
Notes on page 2 


Emitter to Base Breakdown Voltage 


2N5284 
MIN. TYP. 


100 
120 
6.0 
20 
30 
15 
20 
3.0 


Voltage (Notes 2 and 3) 
Voltage 


= 20 MHz) 


Pulsed Collector Saturation Voltage (Note 3) 
Pulsed Collector Saturation Voltage (Note 3) 


2N5284 + 2N5285 
50 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5286 * 2N5287 FOR PNP COMPLEMENT 


—65°C to +200°C 
—65°C to + 200°C 
+300°C 


50 Watts 


120 Volts 
100 Volts 
6.0: Volts 
5.0 Amps 


2N5285 


MAX. MIN. TYP. 
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PHYSICAL DIMENSIONS 
(in accordance with JEDEC TO-59 outline) 


.065 
3 LEADS ‘939 DIA. 


10-32 UNF 
2A THD (COATED) 


NOTES Al} dimensions tn inches 
All leads electrically isolated from case 
Package weight is 6 44 grams 


MAX. UNITS TEST CONDITIONS 


I, = 100 mA 


Volts 
Volts 


*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTORS 2N5284 - 2N5285 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5284 2N5285 


SYMBOL CHARACTERISTIC | | . TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat). Pulsed Base Saturation Voltage (Note 3) 
Vec(sat) Pulsed Base Saturation Voltage (Note 3) 
Vee(on) __ Pulsed Base Emitter “ON” Voltage (Note 3) 
lees | Collector Cutoff Current 
lero Collector Cutoff Current 
lepo Emitter Cutoff Current 
logy (150°C) Collector Reverse Current 
Collector to Base Capacitance 
Small Signal Current Gain (f = 1.0 kHz) I. = 100 mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 us; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
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2N5286 + 2N5287 
50 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5284 « 2N5285 FOR NPN COMPLEMENT 


FEATURES 
e HIGH POWER..............0.. 50 WATTS AT T, = 50°C, Vo, = —40 V : PHYSICAL DIMENSIONS 

e HIGH VOLTAGE................ —100 V (MIN) Lc | (in accordance with JEDEC TO-59 outline) 
* HIGH CURRENT SATURATION VOLTAGE . . . —1.5 V (MAX) Veersaty AT 5.0 A 

e HIGH FREQUENCY .............. 60. AND 70 MHz (MIN) f, 

e BETA GUARANTEED AT 3 POINTS...... 50 mA, 2.5 AAND 5.0 A 

e ISOLATED COLLECTOR PACKAGE....... NO ISOLATING HARDWARE REQUIRED 

¢ DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures ; 
Storage Temperature —65°C to +200°C 


Operating Junction Temperature —65°C to +200°C 3 LEADS 065 DIA. 
Lead Temperature (Soldering, 60 seconds time limit) +300°C 
Maximum Power Dissipation | 7 
Total Dissipation at 50°C Case Temperature, V.. = —40 V 90 Watts 
(See Maximum Permissible Power Curve and Note 4) ee 
Maximum Voltages and Current _ 2A THD (COATED) 
Vees Collector to Emitter Voltage —100 Volts sitee, ditches ht 
Vero Collector to Emitter Voltage (Note 2) —100 Volts All leads electrically isolated from case 
Veso Emitter to Base Voltage — . = 5.5 Volts Aerie | 
Ie Collector Current 0.0 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5286 2N5287 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
Vee {sus} Collector to Emitter Sustaining Voltage (Notes 2 and 3) —100 | —100 Volts I-=100mA 1,=0 
BV crs Collector to Emitter Breakdown Voltage —100 —100 Volts I~=10mA_ V,,=0 
BV 26 Emitter to Base Breakdown Voltage —5.5 | = 9.5 — Volts Ie= |. = 1.0 mA 
Hee DC Pulse Current Gain (Note 3) 2052 50 130002~—*~—i—“‘i‘i:té*é Io = 50 mA Vop = —5.0V 
hee DC Pulse Current Gain (Note 3) 30.0—C—i 50 90'—§-_—ss7Dst—=éid1#24ss 2000 IL=2.5A Voe= —5.0V 
he-(—99°C) DC Pulse Current Gain (Note 3) 15: <32 35 90 IL =2.5A Veg = —9.0V 
hee DC Pulse Current Gain (Note 3) 20s 38 40 +77 | I=50A . Ven = —9.0V 
hy. High Frequency Current Gain (f = 20 MHz) 3.0 4.05 3.5 4.85 | IK =O0.5A Veg = —5.0V 
Vee (sat) Pulsed Collector Saturation Voltage (Note 3) —0.45 —0.75 —0.45 —0./5 Volts Ino=25A I,=0.25A 
Vee(sat) Pulsed Collector Saturation Voltage (Note 3) —0.9 —1.5 —0.9 —1.5 Volts I, =5.0A I, =0.5A 
Additional Electrical Characteristics on rage 2 os “Planar is a patented Fairchild process. 
Notes on Page 2 a 
-AIRCrHILOD 
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| : 7 | FAIRCHILD TRANSISTORS 2N5286 + 2N5287 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5286 2N5287 
SYMBOL CHARACTERISTIC a MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS — 


Vee(sat} Pulsed Base Saturation Voltage (Note 3) —1.1 —1.45 —1.1 —1.45 In = 2.5A 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) —1.55 —2.2 —1.55 —2.2 Ic = 5.0A 
Ve e(on) Pulsed Base Emitter ‘‘ON” Voltage (Note 3) —1.45 —1.45 lo = 2.5A 
logs Collector Cutoff Current 0.006 1.0 0.006 1.0 Veg = —80V 
loro Collector Cutoff Current 90 90 i =0 
lego Emitter Cutoff Current 1.0 1.0 lL =0 
logy (150°C) Collector Reverse Current | 500 500 Vee = —80V 
Collector to Base Capacitance ou 250 I, = 0 
Small Signal Current Gain (f = 1.0 kHz) I. = 100 mA 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 ws; duty cycle =: 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 
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Tc—CASE TEMPERATURE—°C 


- 2N5288 - 2N5289 
100 WATT NPN POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5290 « 2N5291 FOR PNP COMPLEMENT 


‘ F 


HIGH POWER. cc hea ke ee ee 100 WATTS AT T,. = 50°C, V., = 40 V : 
© HIGH VOLTAGE.............2045 100 V (MIN) LVGc, PHYSICAL DIMENSIONS 
¢ HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vog,,,;, AT 10 A | Similar to JEDEC (10-61) 
e HIGH FREQUENCY .............. 30 AND 40 MHz (MIN) f, 
e BETA GUARANTEED AT 3 POINTS...... 100 mA, 5.0 A AND 10A 
e ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED 
e 


DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


EMITTER 


COLLECTOR 
Lead No. 3 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature | —65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) — -+300°C 
Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, V., = 40 V 100 Watts 
(See Maximum Permissible Power Curve and Note 4) | 
Maximum Voltages and Current = yr 
Voces Collector to Emitter Voltage : 120 Volts | 
Vero Collector to Emitter Voltage (Note 2) | 100 Volts See aie aed 
Veso Emitter to Base Voltage 6.0 Volts " nectaey mele i Ah Gems 
Io Collector Current 10 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
| | 2N5288 2N5289 


SYMBOL CHARACTERISTIC MIN. MAX. . MAX. UNITS TEST CONDITIONS 
Veco (sus) Collector to Emitter Sustaining Voltage (Notes 2 and 3) 1 I, = 200 mA 
BVcr, -——s Collector to Emitter Breakdown Voltage 3 Ic = 1.0 mA 
BV ego Emitter to Base Breakdown Voltage _ | 6.0 7 . IL =0 
DC Pulse Current Gain (Note 3) | | | I, = 100 mA 
DC Pulse Current Gain (Note 3) 7 | : I, = 5.0A 
DC Pulse Current Gain (Note 3) IL =5.0A 
‘DC Pulse Current Gain (Note 3) | lo =10A 
High Frequency Current Gain (f = 20 MHz). f 1G =2.0A- 
VoEtsat) Pulsed Collector Saturation Voltage (Note 3) : | 09 In = 5.0A 
Voejsat) Pulsed Collector Saturation Voltage (Note 3) _ | Ic = 10A — 
Additional Electrical Characteristics on page 2 | . *Planar is . patented Fairchild process. 
Eset mae enki cme 
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FAIRCHILD TRANSISTORS 2N5288 


2N5289 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
2N5288 2N5289 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 
Vee (sat) Pulsed Base Saturation Voltage (Note 3) 1.8 1.8 Volts 
Vee(sat) Pulsed Base Saturation Voltage (Note 3) 2.2 2.2 Volts 
Vee(on) Pulsed Base Emitter “ON” Voltage (Note 3) 1.8 1.8 Volts 
lees: Collector Cutoff Current 1.0 1.0 LA 
lego . Emitter Cutoff Current 1.0 10 uA 
lex (150°C) Collector Reverse Current 900—. 900 HA 
Ca, Collector to Base Capacitance 275 | 275 pF 
ite ~ Collector Cutoff Current 10 — 1.0 mA 
lego Emitter Cutoff Current 1.0 1.0 mA 
lero Collector Cutoff Current 50 90 HA 
hee Small Signal Current Gain (f = 1.0 kHz) 20 50 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length = 300 ws; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 


TEST CONDITIONS 


IL =5.0A 
Ic =10A 
Ic = 9.0A 
Voge = 80V 
IL =0 

Vee = 80V 
I, = 0 

Vop = 120 V 
l= 

Ih = 

Ic = 200 mA 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 


Pp ~ POWER DISSIPATION-WATTS 


—COLLECTOR TO EMITTER VOLTAGE—VOLTS 


ne 
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I, =0.5A 
I, = 1.0A 
Veg = 5.0V 
Vee = 0 

Veg = 5.0V 
Veg = 2.0V 
Veg = 10V 
Vee = 0 

Veg = 6.0V 
Veg = 60V 
Vee = 5.0V 


Tc—CASE TEMPERATURE—°C 


2N5290 - 2N5291 
100 WATT PNP POWER TRANSISTORS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 
SEE 2N5288 ¢ 2N5289 FOR NPN COMPLEMENT 


e HIGH POWER ................ 100 WATTS AT T, = 50°C, Vo, = —40V | 

e HIGH VOLTAGE. ............... —100 V (MIN) LVce5 PHYSICAL DIMENSIONS 
© HIGH CURRENT SATURATION VOLTAGE . . . 1.5 V (MAX) Vogy,ay AT 10 A ae ea 

e HIGH FREQUENCY .............. 30 AND 40 MHz (MIN) f, 

° BETA GUARANTEED AT 3 POINTS... .... 100 mA, 5.0 A AND 10A 

‘© ISOLATED COLLECTOR PACKAGE ...... NO ISOLATING HARDWARE REQUIRED 


e DISCRETE EMITTER GEOMETRY WITH INTEGRATED FEEDBACK RESISTORS 


EMITTER 


Lead No.1} - COLLECTOR 


ABSOLUTE MAXIMUM RATINGS (Note 1) 7 | Same = Re Ne 
Maximum Temperatures | ae 
Storage Temperature —65°C to +200°C 
Operating Junction Temperature —65°C to +200°C 
Lead Temperature (Soldering, 60 seconds time limit) +300°C 
Maximum Power Dissipation | 
Total Dissipation at 50°C Case Temperature, V., = —40 V 100 Watts 


(See Maximum Permissible Power Curve and Note 4) 
Maximum Voltages and Current 


'-28UNF-2A === 


Ves Collector to Emitter Voltage . —100 Volts | (COATED) 

VeEo Collector to Emitter Voltage (Note 2) —100 Volts sited Ree ata aes 7 
Vigo Emitter to Base Voltage 5.5 Volts ee aes ee case 
le Collector Current 10 Amps 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


2N5290 2N5291 - 


SYMBOL CHARACTERISTIC | MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
VoE0(sus) Collector to Emitter Sustaining Voltage (Notes 2 and3) —100 | —100 Volts I,=200mA 1,=0 
BV ccs Collector to Emitter Breakdown Voitage —100 —100 Volts Ic=10mA V,,=0 
BVeR6 Emitter to Base Breakdown Voltage —5.5 —5.5 Volts I.=0 |. = 1.0 mA 
hee DC Pulse Current Gain (Note 3) 20 50 | I-=100mA V,.=—5.0V 
hee DC Pulse Current Gain (Note 3) 30 7 I =5.0A VgQe=—5.0V 
hee(—55°C) DC Pulse Current Gain (Note 3) 12 35 I, =5.0A Veg = —5.0V 
Hee DC Pulse Current Gain (Note 3) 20 45 | IL =10A Von = —5.0V 
‘a | High Frequency Current Gain (f = 20 MHz) 1.5 2.0 1, =2.0A Vo, = —5.0V 
Veetsaty Pulsed Collector Saturation Voltage (Note 3) I, = 5.0A I, =0.5A 
Voetsat} Pulsed Collector Saturation Voltage (Note 3) Ip = 10A I, = LOA 
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
FAIRCHILMES 
SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N5290 + 2N5291 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
| 2N5290 2N5291 
| SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 


! Vec(sat) Pulsed Base Saturation Voltage (Note 3) —1.8 —18 

| Vee(saty Pulsed Base Saturation Voltage (Note 3) —2.2 —2.2 

| Vee (ony Pulsed Base Emitter “ON” Voltage (Note 3) —1.8 —18 

| lees Collector Cutoff Current 1.0 1.0 

| lego Emitter Cutoff Current 1.0 1.0 

| lary (150°C) Collector Reverse Current 900 900 

| -C. Collector to Base Capacitance 900 500 

| logs Collector Cutoff Current 1.0 1.0 
lego Emitter Cutoff Current 1.0 1.0 
log Collector Cutoff Current 90 90 
hee Small Signal Current Gain (f = 1.0 kHz) 20 50 

NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating refers to a high current point where collector to emitter voltage is lowest. 

(3) Pulse Conditions: length == 300 ws; duty cycle = 1%. 

(4) Contact factory for maximum permissible power under pulsed or reverse biased Operating conditions. 


UNITS 


Volts 
Volts 
Volts 
HA 
HA 
A 
pF 
mA 
mA 
LA 


TEST CONDITIONS 


MAXIMUM PERMISSIBLE DC FORWARD BIASED POWER DISSIPATION 


Tt | tt 
7 
LAL | | tt 
v | 
Van 


\ 


Pp ~ POWER DISSIPATION-WATTS 


—10 — 30 — 40 —50 _ 


Veg —COLLECTOR TO EMITTER VOLTAGE—VOLTS 
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I.=10A 1,=1.0A 
Vop = —100V V,, = 0 
lc =200mA Vog = —5.0V 
20 
50 
S 
M 
@ 
—_ 
go & 
Oc 
a 
= 
uJ 
ra 
NO Ww 
<< 
T 
= 
140 
170 
200 
—100 


